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types is included on the following pages. 
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numbers may be out of sequence. To determine if 
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D44TD4 

2-553 

15.21 

D44TD5 

2-553 

15.21 

D44VH1 

2-558 

15.23 

D44VH4 

2-558 

15.23 

D44VH7 

2-558 

15.23 

D44VH10 

2-558 

15.23 

D44VM1 

2-563 

15.25 

D44VM4 

2-563 

15.25 

D44VM7 

2-563 

15.25 

D44VM10 

2-563 

15.25 


Type 

No. 

Page 

No. 

Bulletin 
File No. 

D45C1 

2-568 

15.12 

D45C2 

2-568 

15.12 

D45C3 

2-568 

15.12 

D45C4 

2-568 

15.12 

D45C5 

2-568 

15.12 

D45C6 

2-568 

15.12 

D45C7 

2-568 

15.12 

D45C8 

2-568 

15.12 

D45C9 

2-568 

15.12 

D45C10 

2-568 

15.12 

D45C11 

2-568 

15.12 

D45C12 

2-568 

15.12 

D45D1 

2-571 

15.14 

D45D2 

2-571 

15.14 

D45D3 

2-571 

15.14 

D45D4 

2-571 

15.14 

D45D5 

2-571 

15.14 

D45D6 

2-571 

15.14 

D45E1 

2-574 

15.16 

D45E2 

2-574 

15.16 

D45E3 

2-574 

15.16 

D45H1 

2-578 

15.18 

D45H2 

2-578 

15.18 

D45H4 

2-578 

15.18 

D45H5 

2-578 

15.18 

D45H7 

2-578 

15.18 

D45H8 

2-578 

15.18 

D45H10 

2-578 

15.18 

D45H11 

2-578 

15.18 

D45VH1 

2-581 

15.24 

D45VH4 

2-581 

15.24 

D45VH7 

2-581 

15.24 

D45VH10 

2-581 

15.24 

D45VM1 

2-586 

15.26 

D45VM4 

2-586 

15.26 

D45VM7 

2-586 

15.26 

D45VM10 

2-586 

15.26 

D46TQ1 

2-591 

15.27 

D46TQ2 

2-591 

15.27 

D64DS5 

2-593 

15.34 

D64DS6 

2-593 

15.34 

D64DS7 

2-593 

15.34 

D64DV5 

2-601 

15.35 

D64DV6 

2-601 

15.35 

D64DV7 

2-601 

15.35 

D64ES5 

2-593 

15.34 

D64ES6 

2-593 

15.34 

D64ES7 

2-593 

15.34 

D64EV5 

2-601 

15.35 

D64EV6 

2-601 

15.35 
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POWER TRANSISTORS 


Type 

No. 

Page 

No. 

Bulletin 
File No. 

D64EV7 

2-601 

15.35 

D64VS3 

2-608 

15.36 

D64VS4 

2-608 

15.36 

D64VS5 

2-608 

15.36 

D72F5T1 

2-613 

15.51 

D72F5T2 

2-613 

15.51 

D72FY4D1 

2-617 

15.52 

D72FY4D2 

2-617 

15.52 

D72K3D1 

2-621 

15.53 

D72K3D2 

2-621 

15.53 

D72Y1.5D1 

2-625 

15.55 

D72Y1.5D2 

2-625 

15.55 

D73F5T1 

2-629 

15.56 

D73F5T2 

2-629 

15.56 

D73FY4D1 

2-633 

15.57 

D73FY4D2 

2-633 

15.57 

D73K3D1 

2-637 

15.58 

D73K3D2 

2-637 

15.58 

GE5060 

2-641 

15.84 

GE5061 

2-641 

15.84 

GE5062 

2-641 

15.84 

GE6060 

2-647 

15.85 

GE6061 

2-647 

15.85 

GE6062 

2-647 

15.85 

GE6251 

2-653 

15.86 

GE6252 

2-653 

15.86 

GE6253 

2-653 

15.86 

GE10000 

2-659 

15.77 

GE10001 

2-659 

15.77 

GE10002 

2-659 

15.77 

GE10003 

2-659 

15.77 

GE10004' 

2-659 

15.77 

GEl 0005 

2-659 

15.77 

GE10006 

2-659 

15.77 

GE10007 

2-659 

15.77 

GE10008 

2-659 

15.77 

GE10009 

2-659 

15.77 

GE10015 

2-666 

15.78 

GE10016 

2-666 

15.78 

GE10020 

2-666 

15.78 

GE10021 

2-666 

15.78 

GE10022 

2-666 

15.78 

GE10023 

2-666 

15.78 

GE13070P 

2-673 

15.79 

GE13071P 

2-673 

15.79 

MJ2955 

2-387 

994 

MJ13090 

2-675 

1870 

MJ13091 

2-675 

1870 

MJ15001 

2-678 

1093 

MJ15002 

2-678 

1093 


Type 

No. 

Page 

No. 

Bulletin 
File No. 

MJ15003 

2-734 

1060 

MJ15004 

2-266 

1061 

MJ15022 

2-748 

1293 

MJ15024 

2-748 

1293 

MJ16010 

2-682 

1839 

MJ16012 

2-682 

1839 

MJ16014 

2-686 

1871 

MJ16016 

2-686 

1871 

MJ El 3004 

2-690 

1840 

MJE13005 

2-690 

1840 

MJE13006 

2-693 

15.89 

MJE13007 

2-698 

15.90 

MJE13008 

2-703 

15.91 

MJE13009 

2-708 

15.92 

MJE13070 

2-713 

1841 

MJE13071 

2-713 

1841 

MJE16002 

2-716 

1842 

MJE16004 

2-716 

1842 

MJH13090 

2-719 

15.94 

MJH13091 

2-719 

15.94 

MJH16010 

2-683 

1839 

MJH16012 

2-683 

1839 

RCA1000 

2-724 

594 

RCA1001 

2-724 

594 

RCA1B04 

2-727 

908 

RCA1B05 

2-727 

908 

RCA3054 

2-729 

618 

RCA3055 

2-729 

618 

RCA3773 

2-734 

1060 

RCA6340 

2-739 

1205 

RCA6341 

2-739 

1205 

RCA8638C 

2-734 

1060 

RCA8638D 

2-734 

1060 

RCA8638E 

2-734 

1060 

RCA8766 

2-744 

973 

RCA8766A 

2-744 

973 

RCA8766B 

2-744 

973 

RCA8766C 

2-744 

973 

RCA8766D 

2-744 

973 

RCA8766E 

2-744 

973 

ReA9116C 

2-266 

1061 

RCA9116D 

2-266 

1061 

RCA9116E 

2-266 

1061 

RCA9166A 

2-748 

1293 

RCA9166B 

2-748 

1293 

RCA9202A 

2-752 

1414 

RCA9202B 

2-752 

1414 

RCA9202C 

2-752 

1414 

RCA9203A 

2-756 

1413 

RCA9203B 

2-756 

1413 
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No. 

File No. 

TIP115 

2-797 

1387 

TIP116 

2-797 

1387 

TIP117 

2-797 

1387 

TIPI 20 

2-801 

998 

TIP121 

2-801 

998 

TIP122 

2-801 

998 

TIP125 

2-805 

997 

TIP126 

2-805 

997 

TIP127 

2-805 

997 

TIP562 

2-809 

1212 

TIP563 

2-809 

1212 

POWER HYBRID CIRCUITS 

Type 

Page 

Bulletin 

No. 

No. 

File No. 

HC2000H 

3-2 

566 

HC2500 

3-7 

681 


Type 

NO. 


Bulletin 
File No. 

RCA9228A 

2-760 

1448 

RCA9228B 

2-760 

1448 

RCA9228C 

2-760 

1448 

RCA9228D 

2-760 

1448 

RCA9229A 

2-760 

1448 

RCA9229B 

2-760 

1448 

RCA9229C 

2-760 

1448 

RCA9229D 

2-760 

1448 

RJH6674 

2-286 

1164 

RJH6675 

2-286 

1164 

RJH6676 

2-292 

1165 

RJH6677 

2-292 

1165 

RJH6678 

2-292 

1165 

RJH6686 

2-298 

1171 

RJH6687 

2-298 

1171 

RJH6688 

2-298 

1171 

TIP29 

2-764 

990 

TIP29A 

2-764 

990 

TIP29B 

2-764 

990 

TIP29C 

2-764 

990 

TIP30 

2-768 

988 

TIP30A 

2-768 

988 

TIP30B 

2-768 

988 

TIP30C 

2-768 

988 

TIP31 

2-772 

991 

TIP31A 

2-772 

991 

TIP31B 

2-772 

991 

TIP31C 

2-772 

991 

TIP32 

2-776 

987 

TIP32A 

2-776 

987 

TIP32B 

2-776 

987 

TIP32C 

2-776 

987 

TIP41 

2-780 

992 

TIP41A 

2-780 

992 

TIP41B 

2-780 

992 

TIP41C 

2-780 

992 

TIP42 

2-783 

, 996 

TIP42A 

2-783 

996 

TIP42B 

2-783 

996 

TIP42C 

2-783 

996 

TIP47 

2-786 

978 

TIP48 

2-786 

978 

TIP49 

2-786 

978 

TIP50 

2-786 

978 

TIPI 00 

2-790 

1153 

TIP101 

2-790 

1153 

TIP102 

2-790 

1153 

TIPI10 

2-793 

1336 

TIP111 

2-793 

1336 

TIP112 

2-793 

1336 
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Type 

No. 

Page 

No. 

Bulletin 
File No. 

DB1N 

4-31 

2097 

DB1P 

4-31 

2097 

GE1001 

4-34 

2161 

GE1002 

4-34 

2161 

GE1003 

4-34 

2161 

GE1004 

.4-34 

2161 

GE1101 

4-37 

2165 

GE1102 

4-37 

2165 

GE1103 

4-37 

2165 

GE1104 

4-37 

2165 

GE1301 

4-40 

2166 

GE1302 

4-40 

2166 

GE1303 

4-40 

2166 

GE1304 

4-40 

2166 

GER4001 

4-43 

2177 

GER4002 

4-43 

2177 

GER4003 

4-43 

2177 

GER4004 

4-43 

2177 

GER4005 

4-43 

2177 

GER4006 

4-43 

2177 

GER4007 

4-43 

2177 

MUR-810 

4-46 

1355 

MUR-815 

4-46 

1355 

MUR-820 

4-46 

1355 

MUR-840 

4-48 

2091 

MUR-850 

4-48 

2091 

MUR-860 

4-48 

2091 

MUR-1610CT 

4-50 

1885 

MUR-1615CT 

4-50 

1885 

MUR-1620CT 

4-50 

1885 

RUR-810 

4-46 

1355 

RUR-815 

4-46 

1355 

RUR-820 

4-46 

1355 

RUR-840 

4-48 

2091 

RUR-850 

4-48 

2091 

RUR-860 

4-48 

2091 

RUR-1610CT 

4-50 

1885 

RUR-1615CT 

4-50 

1885 

RUR-1620CT 

4-50 

1885 

RURD-810 

4-54 

1356 

RURD-815 

4-54 

1356 

RURD-820 

4-54 

1356 

RURD-1610 

4-56 

1383 

RURD-1615 

4-56 

1383 

RURD-1620 

4-56 

1383 


Type 

No. 

Page 

No. 

Bulletin 
File No. 

1N4245 

4-2 

2093 

1N4246 

4-2 

2093 

1N4247 

4-2 

2093 

1N4248 

4-2 

2093 

1N4249 

4-2 

2093 

1N5059 

4-5 

2176 

1N5060 

4-5 

2176 

1N5061 

4-5 

2176 

1N5062 

4-5 

2176 

1N5624 

4-8 

2181 

1N5625 

4-8 

2181 

1N5626 

4-8 

2181 

1N5627 

4-8 

2181 

A14A 

4-11 

2178 

A14C 

4-11 

2178 

A14E 

4-11 

2178 

A14F 

4-11 

2178 

A14P 

4-11 

2178 

A15A 

4-14 

2175 

A15F 

4-14 

2175 

A114A 

4-17 

2179 

A114B 

4-17 

2179 

A114C 

4-17 

2179 

A114D 

4-17 

2179 

A114E 

4-17 

2179 

A114F 

4-17 

2179 

A114M 

4-17 

2179 

A115A 

4-20 

2180 

A115B 

4-20 

2180 

A115C 

4-20 

2180 

A115D 

4-20 

2180 

A115E 

4-20 

2180 

A115F 

4-20 

2180 

A115M 

4-20 

2180 

A214A 

4-23 

2164 

A214B 

4-23 

2164 

A214F 

4-23 

2164 

A214G 

4-23 

2164 

A315A 

4-26 

2163 

A315B 

4-26 

2163 

A315F 

4-26 

2163 

A315G 

4-26 

2163 

BYW51-100 

4-29 

1412 

BYW51-150 

4-29 

1412 

BYW51-200 

4-29 

1412 

DB1A 

4-31 

2097 

DB1B 

4-31 

2097 

DB1D 

4-31 

2097 

DB1F 

4-31 

2097 

DB1M 

4-31 

2097 
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No. 
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File No. 

PC44E 

5-2 

1932 

PC44H 

5-2 

1933 

PC45E 

5-2 

1934 

PC45H 

5-2 

1935 

PC1482 

5-2 

1792 

PC2102 

5-2 

1416 

PC3439 

5-2 

1417 

PC3442 

5-2 

1793 

PC3585 

5-2 

1794 

PC3879 

5-2 

1795 

PC4036 

5-2 

1418 

PC5038 

5-2 

1796 

PC5240 

5-2 

1797 

PC5303 

5-2 

1395 

PC5320 

5-2 

1419 

PC5322 

5-2 

1420 

PC5415 

5-2 

1421 

PC5671 

5-2 

1798 

PC6079 

5-2 

1799 

PC6107 

5-2 

1391 

PC6213 

5-2 

1800 

PC6247 

5-2 

1801 

PC6284 

5-2 

1392 

PC6287 

5-2 

1393 

PC6292 

5-2 

1390 

PC6354 

5-2 

1802 

PC6385 

5-2 

1803 

PC6388 

5-2 

1407 

PC6476 

5-2 

1804 

PC6478 

5-2 

1805 

PC6488 

5-2 

1806 

PC6491 

5-2 

1807 

PC6650 

5-2 

1808 

PC6668 

5-2 

1408 

PC6673 

5-2 

1409 

PC6678 

5-2 

1404 

PC6688 

5-2 

1403 

PC6704 

5-2 

1809 

PC6754 

5-2 

1810 

PC6773 

5-2 

1410 

PC8638 

5-2 

1400 

PC8766 

5-2 

1402 

PC9116 

5-2 

1401 

PC9166 

5-2 

1399 

PC9202 

5-2 

1396 

PC9203 

5-2 

1398 

PC13005 

5-2 

2149 

PC16010 

5-2 

2150 

PCTIP110 

5-2 

1405 

PCTIP115 

5-2 

1406 
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Power Transistors 

Technical Data 


O -I 


Power Transistors 


2N697 


File Number 16 


Silicon N-P-N 
Planar Transistor 

For High-Speed Switching Service in 
Electronic Data-Processing Systems 

Features: 

■ Characteristics stabilized by prolonged baking at 300° C 

■ Typical pulse beta = 75 

■ Low saturation voltages 


TERMINAL DESIGNATIONS 


E 



C (CASE) 


92CS-27512 


JEDEC TO-205AD 


The 2N697 is a silicon n-p-n transistor (designed for 
use in high-speed-switching applications in mlfitary aha 
industrial data processing equipment. 

This transistor is especially designed and processed to 
assure stability of characteristics and reliable performance 
under conditions of severe thermal and mechanical stress, 
and other environmental hazards. 

The 2N697 is supplied In a TO-205AD package. 



-100 -50 0 50 100 150 200 

TEMPERATURE-"C 

92CS-III6!RI 

Fig. 1 - Current derating chart. 


MAXIMUM RATINGS, Absolute-Maximum Values 

* VcBO. 60 V 

VcER (Rbe = 10 O) . 40 V 

Vebo. 5 V 

Ic. 0.5 A 

Pt 

AtTc<25®C... 2 W 

AtTc>25®C... See Fig. 1 

AtTA<25*C..... 0.6 W 

At Ta ^ 25* C..... See Fig. 1 

‘Tstg. Tj.... -65 to+175 °C 

* Tl 

At distanced 1/16 in. (1.58 mm) from seating plane for 10 s max. 300 °C 


* In accordance with JEDEC registration data. 
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Power Transistors 


2N697 

ELECTRICAL CHARACTERISTICS,afAmft/ent Temperature (T^) = 25°C, 
unless otherwise specified 



Pulsed to prevent excessive heating of collector junction 
Pulsed: Pulse duration <300 ms, duty factor <2%. 

In accordance with JEDEC registration data. 





























Power Transistors 


2N1479, 2N1480, 2N1481, 2N1482 


File Number 135 


Silicon N-P-N Power Transistors 

General-Purpose Types for Medium-Power Applications 

Features: 

■ High-temperature characterization 

■ High dc beta at 200 mA 

■ Full switching-time characterization at 200 mA 


The ,2N1479 —2N1482 are silicon n-p-n power transistors, 
these transistors are intended for a wide variety of 
applications in industrial and military equipment. 

They are particularly useful in power-switching circuits 
such as in dc-to-dc converters, inverters, choppers, solenoid 
and relay control; in oscillator, regulator, and pulse-amplifier 
circuits; and as class A and class B push-pull audio and 
servo amplifiers. 

These transistors feature high beta at high current, and 
excellent high-temperature performance. They employ the 
JEDEC TO-205AD hermetic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-205AD 


Maximum Ratings, Absolute-Maxi mum Values: 

*COLLECTOR-TO-BASE VOLTAGE. 

*COLLECTOR-TO-EMITTER VOLTAGE: 

With base open, sustaining. 

With emitter-to-base reverse biased 

(Veb = 1-5 volts). 

*EMITTER-TO-BASE VOLTAGE. 

^COLLECTOR CURRENT. 

*EMITTER CURRENT. 

*BASE CURRENT . 

^TRANSISTOR DISSIPATION: 

{See Rating Chart Fig. 1): 

At case temperature of 25° C . 

At case temperature of 100° C . 

TEMPERATURE RANGE: 

Operating and Storage. 



2N1479 

2N1480 



2N1481 

2N1482 


VcBO 

60 

100 

V 


40 

55 

V 

VCEX 

60 

100 

V 

< 

m 

DO 

12 

12 

V 

'c 

1.5 

1.5 

A 

'E 

-1.75 

-1.75 

A 

'b 

1 

1 

A 


Pt 

5 5 

2.86 2.86 

-65 to +200 °C 


In accordance with JEDEC registration data 














Power Transistors 


2N1479, 2N1480, 2N1481, 2N1482 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25°C unless otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

1 

VOLTAGE 

Vdc 

CURRENT 

mA dc 





CD 

O 

> 

VCE 

< 

m 

OD 

‘c 

•b 




on 






Collector Cutoff Current: 

'CBO 

30 





0 




10 


■a 


10 

mA 

Tc= 150°C 

30 





0 


500 


500 





Emitter Cutoff Current 

•ebo 



■a 

0 




■B 


■a 


■B 


■B 

mA 

Collector-To-Emitter 

Voltage: 

With base-emitter junction 

reverse-biased 




1.5 

0.25 

1 

1 

60 

1 

100 

1 


1 


1 


With base open, 
sustaining 






B 

■ 

H 


55 


B 


55 



Base-To-Emitter Voltage 

''be 


4 


[Qg] 




3 


3 


3 


3 

V 

DC Current Transfer Ratio 

^FE 


4 


Rig 



|gn 

■jgg 



Kg 





Small-Signal Current 

Transfer Ratio 

^fe 


B 

B 

5 

B 

1 






DC Collector-To-Emitter 

Saturation Resistance 

Rs 

■ 

■ 

■ 


9 

1 

■ 

■ 

■ 

■ 

■ 

■ 

H 


Collector-To-Base 

Capacitance 

Cob 

40 

■ 

B 


■ 

■ 


150 Typ. 

150 Typ. 



Thermal Time Constant 









10 Typ. 


HQOSli 

m^ 

Alpha-Cutoff Frequency 





m 



1.5 Typ. 

1.5 Typ. 


gogjjQI 


Switching Time: 

Delay Time 

‘d 





B 

■ 

0.2 Typ. 




1 

Rise Time 

tr* 







1 Typ. 

1 Typ. 

1 Typ. 

1 Typ. 

Storage Time 

<s* 







0.6 Typ. 

0.6 Typ. 



Fall Time 

«t' 







ITyp. 

1 Typ. 

ITyp. 

1 typ. 

Thermal Resistance: 

Junction-to-case 

R0JC 








35 


35 


35 


35 

°c/w 

_ 

Junction-to-free air 

f^ejFA 








200 


200 


200 


200 


*ln accordance with JEDEC registration data 

*Iq = 200 mA, Ig^ =20 mA, Ig^ = -8.5 mA; see Figs. 6 and 7. 




CAS 

AM 

E T 
3IEN 

EMP 
T TE 

ERAT 

MPE 

URE 

RAT 

(Tc 

JRE 

ffrHI 

7 


Hsi 





Hi 


M 

m 

1 

Hliiil iiiiiiiiiii 

■■■■■■■■■■■■■■■■■• 

BBBBBBBBBBBBBBBBBB 

BBaBBBBBBBBBBBBBBB 

BBaaBBaBBBBaBBBBaa 





HH 
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DC FORWARD-CURRENT TRANSFER RATIO (hFE) | BASE CURRENT (leKmA 


Power Transistors 


2N1479, 2N1480, 2N1481, 2N1482 


|COLLECTOR-TO-EMITTER VOLTAG E (Vce)= V 
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Fig.2 — Typical input characteristics for all types. 
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COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 


92CM-I0453R 

Fig.3 — Typical output characteristics for all types. 




Fig.4 — Typical dc beta characteristics for all types. 


Fig. 5 — Typical leakage characteristics for all types. 



IC=200 mA 
IB|* 20 mA 
I b 2"“®-5 mA 



fig.6 — Test circuit for measurement of saturated switching times. 


Fig. 7 — Oscilloscope display for measurement of switching times 
(test circuit in Fig. 6). 






































































Power Transistors 


File Number 106 


2N1613, 2N2102 


Medium-Power Silicon 
N-P-N Planar Transistors 

For Small-Signal Applications 
In Industrial and Commercial Equipment 
2N2102 Features: 

■ Gain bandwidth product {fr) = 120 MHz (typ.); 
useful in applications from dc to 20 MHz 

■ High breakdown voltage: 

1^(80)060 — 120 V min. at lc = 0.1 mA 

■ Low saturation voltages: 

VcE{sat) — 0.5 V max. at lc = 150 mA 
Veeisat) — 1.1V max. at Ic = 150 mA 

■ Beta (/7fe) controlled over 5 decades of Ic 


TERMINAL DESIGNATIONS 


E 



C (CASE) 


92CS-27512 


JEDEC TO-205AD 


The 2N1613 and 2N2102 are silicon n-p-n planar 
transistors intended for a wide variety of small-signal and 
medium-power applications in military and industrial 
equipment. They feature exceptionally low noise, low 
leakage, high switching speed, and high nulsed beta. 

The 2N2102 is a direct replacement for the 2N1613. In 
addition, because of Its junction design, the 2N2102 has 
higher breakdown-voltage ratings, higher dissipation 
ratings, lower saturation voltages, higher sustaining 
voltages, and lower output capacitance. 

These transistors are supplied in the JEDEC TO-205AD 
hermetic package. 


Features for Both Types: 

■ For operation at junction temperature up to 200° C 

■ Planar construction for low noise and low leakage 

■ Low output capacitance 


MAXIMUM HATIHGS, Absolute-Maximum Values: 


2N2102 2N1613 


VcBO... 

* Vcer(sus) 

Rbe= 10Q . 

* VcEo(sus) ... 

Vebo.. 

Ic. 

* Pt: 

At Tc<25®C. 

At Ta<25“C... 

At Tc > 25° C.. Derate linearly 

At Ta > 25° C.Derate linearly 

Tj, Tatg.. 

* Tl (During soldering): 

At distance > 1/16 in. (1.58 mm) from seating plane for 10 s max..... 


120 75 V 

80 50 V 

65 — V 

7 7 V 

1* 1 A 

5 3 W 

1 0.8 W 

2.86 17.1 mW/°C 

5.7 4.57 mW/^C 

_-65 to+200 _ °C 

_ 300 _ °C 


* in accordance with JEDEC registration data format. 
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Power Transistors 


2N1613, 2N2102 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C unless otherwise specified 



* In accordance with JEDEC registration data format. 

3 Pulsed, pulse duration=300 MS, duty factor=1.8% {2N2102) < 2% (2N1613). See Fig. 14. 
































































































































































































Power Transistors. 


2N1613, 2N2102 
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COLLECTOR-TO-E*iTTER VOLTAGE (VCEI—V 

92CS-IIIT8«3 

Fig. 7 — Typical high-current output 
characteristics for both types. 


I AMBIENT TEMPERATURE (Ta) 


iFi 


siiiiHia 


COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V 

92CS-IZ668R 

Fig. 8 — Typical output characteristics for 
both types at T^ = —55°C. 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTA6E{VCE)“IO V = 
AMBIENT TEMPERATURE (Ta)=25*C 
GENERATOR RESISTANCE (Rq) « 510 OHMS 
SIGNAL FREQUENCY = I kHz 
MEASUREMENT-CIRCUIT BANDWIDTH = I Hz 


D 0.2 0.4 0.6 0.8 1.0 

COLLECTOR CURRENT (Ic) —mA 

92CS*I2220R2 

Fig. 9 — Typical noise figure characteristics 
for both types. 
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Fig. 10 — Typical transfer characteristics for 
both types. 


COMMON-EMITTER CIRCUIT, BASE INPUT - 

COLLECTOR CURRENT llc)= 100 mA (PULSED) 
AMBIENT TEMPERATURE (Ta) = 25 • C 
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B 1 


Fig. 11 — Typical sustaining voltage vs. base-to- 
emitter resistance for 2N1613. 


Fig. 12 — Typical sustaining voltage vs. base-to 
emitter resistance for 2N2102. 

















































































































Power Transistors 



92CS-ltl70R2 

Fig. 13 — Typical leakage characteristics for 
both types. 


2N1613, 2N2102 




Fig. 14 — Circuit for measurement of switching 
time, and associated waveforms. 

























Power Transistors 


2N1700 


File Number 141 


Silicon N-P-N 

Power-Switching Transistor 

For Switching Applications 

Features: 

■ Operation at high junction temperatures 


TERMINAL DESIGNATiONS 



92CS-27512 

JEDEC TO-20SAD 


The 2N1700 silicon n-p-n transisto r is intended for a 
wide variety of uses in industrial equipment. They are 
particularly useful in applications such as inverters, chop¬ 
pers, voltage and current regulators, and relay-actuating 
circuits. 

The 2N1700 is Supplied in a JEDEC TO-205AD package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

2N1700 


* VcBo. 60 

* VCEX 

Vbe = -1.5V. 60 

* VcEo(sus). 40 

Vebo. 6 

* Ic. 1 

* Ib. 0.75 

* Pt 

Tc<25*C. 5 

Tc > 25® C.Derate linearly 0.029 

* T., 0 , Tj.. .-65 to +200 

* Tl 

At distance > 1/16 in. ± 1/32 in. (1.58 mm ± 0.8 mm) from 

seating plane for 10 s max. 255 


V 

V 

V 

V 
A 
A 

W 

®C/W 

®C 


®C 


2-12 


In accordance with JEDEC registration data format. 













. Power Transistors 

2N1700 


ELECTRICAL CHARACTERISTICS, Tc=25° C Unless Otherwise Specified 

I I TEST CONDITIONS 


CHARAC< 

TERISTIC 


ICBO 

Vcb=30 V 
Vcb=60 V 
' Tc=150‘»C, 

Vcb=30 V 


VCEO(SUS) 


VOLTAGE 

Vdc 


CURRENT 

Adc 

”Tc I Ib 


LIMITS 

2N1700 



40D 

— 

V 

60b 

— 

V 

20 

80 


6 

— 


— 

2 

12.5 

V 

— 

10 

n 

_ 

12 

V 


f=1 MHz 

4 


5 


40 


ifb 

Vcb=6 V 




0.005 

400 


Vcb=28 V 



0.0005 


1.2 (typ.) 

/obo 

Vcb=40 V, 
f=1 MHz 





150 (typ.) 






10 (typ.) 



In accordance with JEDEC registration data format. 

“Pulsed: pulse duration = 300 ps, duty factor < 2%. 

■’CAUTION: The sustaining voltages Vceo(sus) and Vcex(sus) MUST NOT be measured on a curve tracer. 







1 



I 


lu:: 



t T 



a±i 

'tt'- 


COLLECTOR-TC 

)-BASE VOLTAGE (Vcb) 

30 V 

— 




— 











— 




— 






















T'" d 

~ 7 N\T 00 _^ 




r.:,::: 








Fig. 1 - Derating curve. 


JUNCTION TEMPERATURE (Tj) —“C 

Fig. 2 - Typical collector-cutoff current characteristics. 
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Power Transistors 


2N1700 


COLLECTOR-TO-EMITTER VOLTAGE (VcE)'4Vt 



0 0.5 I 15 2 


BASE-TO-EMITTER VOLTAGE (Vbe»-V ggCS 

Fig. 3 - Typical input characteristics. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

92CM-II555R2 

Fig. 4 - Typical output characteristics. 
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Fig. 5 - Typical dc beta characteristics. 



92CS-10029 



VpQ «-«.5 V 92CS - 28238 

r/.SOI, 

Tc -25*C 


Test Conditions: 

Ri. 

Ra. 

Rb. 

Ic. 

Ibi. 

Ib2. 

Switching Times: 
td. 

tr. 

t.. 

tf. 



2N1700 


1 w 

50 

O 

1 w 

700 

0 

2 W 

59 

n 


200 

mA 


20 

mA 


-8.5 

mA 


0.2 

//s 


1 

ps 


0.6 

ps 


1 

ps 


Fig. 6-Test circuit and oscilloscope display for measurement of 
switching times. 




































































































Power Transistors 


File Number 34 

Medium-Power Silicon 
N-P-N Planar Transistors 

For Small-Signal Applications 
In Industrial and Commercial Equipment 

Features: 

■ For operation at junction temperature up to 200^ C 

■ Planar construction for low noise and low leakage 

■ Low output capacitance 


The 2N1893 and 2N2406* are silicon n-p-n planar 
transistors intended for a variety of small-signal and 
medium-power applications. They feature exceptionally 
high collector-to-emitter sustaining voltage, low leakage 
characteristics, high switching speeds, and high pulse beta 
(hpE). 

The 2N2405 is a direct replacement for type 2N1893 for 
most applications. In addition, the 2N2405 has high voltage 
ratings, lower saturation voltages, and higher sustaining 
voltages than the 2N1893. 

The 2N1893 and 2N2405 are supplied in the TO-205AD 
package. 


2N1893, 2N2405 


TERMINAL DESIGNATIONS 



C(CASE) 


92CS-27512 


JEDEC TO-205AD 


•Formerly Dev. Type TA2235A. 


2N2405 Features: 

■ Minimum gain-bandwidth product {h) of 120 MHz; 
useful in application from dc to 50 MHz 

■ High sustaining voltage: 

VcEoisus) = 90 V min. 

■ Low saturation voltages: 

VcE{sat) = 0.5 V max. at Ic = 150 mA 
VeEisat) = 1.1 V max. at Ic — 150 mA 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE. 

* COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With external base-to-emitter resistance (Rbe) < 10 O 
With base open . 

* EMITTER-TO-BASE VOLTAGE . 

* COLLECTOR CURRENT . 

* TRANSISTOR DISSIPATION: 

At case temperature up to 25® C. 

At free-air temperatures up to 25® C. 

At temperatures above 25®C . 

* TEMPERATURE RANGE: 

Storage and operating (Junction) . 

* LEAD TEMPERATURE (During soldering): 

At distance from seating plane for 10 s max. 

> 1/16 in. (1.58 mm) for 2N1893 and 

> 1/32 in. (0.8 mm) for 2N2405 . 



2N1893 

2N2405 


VcBO 

120 

120 

V 

. VcER 

100 

140 

V 

VcEO 

80 

90 

V 

Vebo 

7 

7 

V 

... Ic 

0.5 

1 

A 

Pt 

3 

5 

W 


0.8 

1 

W 


See Figs 1 & 2 


- ^ 

-65 to +200 

®C 

... Tl _ 

255 

_ C 


In accordance with JEDEC registration data format (JS-9 RDF-2). 
































































































































































































Power Transistors 


2N1893, 2N2405 


COLLECTOR CURRENT {lc)*0 - 

EMITTER CURRENT (Ie)=0 
. FREE-AIR TEMPERATURE (Tfa)*29* C 

; I I TT I T.NT~~i rtT 

i-^EMITTER-TRANSITION CAPACITANCE FOR Voi 


OUTPUT CAPACITANCE FOR Vcb 


REVERSE-BIAS VOLTS ( Vbe OR Vcb ) 92CS 

Fig. 6 — Typical capacitance characteristics for 
types 2N1893 and 2N2405. 


•.BASE INPUT.ri'iifiH: 
:Tfa)|2S» C 



COLLECTOR-TO-EMITTER VOLTS (Vce) 92 

Fig. 7 — Typical collector characteristics at 
25^ C for type 2N2405. 
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ill Hi s 


? silLli Jisrak M 


COLLECTOR-TO-EMITTER VOLTS (VcE> 

Fig. 8 — Typical collector characteristics at 
25° C for type 2N1893. 



COLLECTOR-TO-EMITTER VOLTS (Vce) 92C 

Fig. 9 — Typical collector characteristics at 
25° C for type 2N2405. 


COMMON “EMITTER CIRCUIT, BASE INPUT. = 
FREE -AIR T EMPERATURE (Tfa)-25» C ; 




BASE , MICROAMPERE S Ob)= : 
10 20 30 40 50 60 70 80 90 100 

COLLECTOR-TO-EMITTER VOLTS 92CS 

10 -- Typical collector characteristics at 
25° C for type 2N1893. 



COLLECTOR MILLIAMPERES dc) 

92CS-I 

Fig. 11 — Typical dc-beta characteristics for types 
2N1893 and 2N2405. 




























































































































Power Transistors 


2N1893, 2N2405 




Fig. 12 — Typical small-signal beta characteristics 


Fig. 13 — Typical saturation characteristics for 


for types 2N1893 and 2N2405. 


types 2NI893 and 2N2405. 



FREE-AIR TEMPERATURE (Tp^) —‘C 

92CS MSJ 

Fig. 14 — Typical saturation characteristics for 
types 2N2405 and 2N1893. 



Fig. 15 — Sustaining voltage characteristic for 
type 2N2405. 
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Fig. 16— Typical wide-hand noise characteristic 
for type 2N2405. 
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GENERATOR RESSISTANCE (OHMS)-500 

EFFECTIVE BANDWITH OF MEASUREMENT CIRCUIT (CPS)- 1 
FREE-AIR TEMPERATURE (TpA)- 25* C 
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Fig. 17 — Typical narrow-band noise characteristic 
for type 2N2405. 
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Power Transistors 


2N2270 


File Number 24 


Silicon N-P-N 
Planar Transistor 

General-Purpose Type for Small-Signal, 

Medium-Power Applications 

Features: 

■ Minimum gain-bandwidth product =100 MHz; 
useful in applications from dc to 20 MHz 

■ Operation at high junction temperatures 

■ Planar construction for low-noise and low-leakage characteristics 

■ Very low output capacitances 


TERMINAL DESIGNATIONS 


E 



C (CASE) 


92CS-27512 


JEDEC TO-205AD 


The 2N2270 is a silicon n-p-n planar transistor intended 
for a wide variety of small-signal and medium-power 
applications in military and industrial equipment. Itfeatures 
exceptionally low noise and leakage characteristics, and 
very low output capacitance. 

The 2N2270 is supplied in a TO-205AD package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE. 

* COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-to-emitter resistance (Rbe) <10Q. 

With base open . 

* EMITTER-TO-BASE VOLTAGE. 

* COLLECTOR CURRENT . 

* TRANSISTOR DISSIPATION: 

At case temperatures up to 25° C. 

At case temperatures above 25°C . 

At free-air temperatures up to 25° C. 

At free-air temperatures above 25° C. 

* TEMPERATURE RANGE: 

Storage and operating (Junction) ... 

* LEAD TEMPERATURE (During soldering): 

At distance > 1/16 in. (1.58 mm) from seating plane for 10 s max. 


* In accordance with JEDEC registration data format (JS-6 RDF-1). 
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See Fig. 1 
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See Fig. 1 


Tstg, Tj 

-65 to +200 

°C 

.... Tl 

255 

°C 
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2N2270 
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Fig. 1 — Rating Chart. 



Fig. 2 — Typical dc forward-current transfer ratio 
characteristics. 




COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V COLLECTOR-TO-EMITTER VOLTS (Vce) 

92CS-III75R3 92CS-III89 

Fig. 3 - Typical collector characteristics. Fig. 4 - Typical collector characteristics. 



Fig. 5 — Typical small-signal forward-current 
ratio characteristics. 
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Fig. 6— Typical af noise-figure characteristics. 























































































































Power Transistors 



COLLECTOR CURRENT {lc)=0 

EMITTER CURRENT (Igl^O 

FREE-AIR TEMPERATURE (Tfa)*25* C 









1 





8 

6 


r 1 1 T 1 - T T 









MIT 

Tt 

:r 

-TRAI 

'ISITIO 

N 

:a 

PA 

u 

CITAt 

CE F 

3R 

Ve 

E 

<t ^ 

(T 

g 

S 2 

T 








— 


1 



_ 

n 

H 
















o 









1, 



- ___ 




i 6' 

■ "1 


















OUTPUT CAPACITANCE FOR Vqb 
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Fig. 7 — Typical emitter-transition-capacitance and output- 
capacitance characteristics. 
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Fig. 8 — Test circuit for measurement of saturated switching time and associated waveforms. 
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Power Transistors 


2N3053, 2N3053A 


File Number 960 


General-Purpose, Medium-Power 
Silicon N-P-N Planar Transistors 

For Small-Signal Applications 
Features: 

■ Maximum safe-area-of-operation 

curve 

■ High gain-bandwidth product 

fy = 100 MHz 

■ Low leakage current 


TERMINAL DESIGNATIONS 


E 



C (CASE) 


92CS-27512 


Applications: 

■ Audio amplifiers 

■ Controlled amplifiers 

■ Power supplies 

■ Power oscillators 


JEDEC TO-205AD 


The 2N3053 and 2N3053A are siMcq^n n-p-n planar 
transistors useful up to 20 MHz in small-signal, medium- 
power applications. These types are supplied in the JEDEC 
TO-205AD package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* VcBO. 

Vcer(sus) 

Rbe = 100. 

* VcEo(sus). 

VcEv(sus) 

Vbe = -1.5 V. 

* Vebo. 

* Ic. 

* Pt 

Tc<25«C. 

Ta<25«C. 

Tc>25‘’C. 

* TjtQ, Tj... 

* Ti. 

At distance 1/16 ± 1/32 in. (1.58 mm ± 0.8 mm) 
from seating plane for 10 s max. 


2N3053 

2N3053A 


60 

80 

V 

50 

70 

V 

40 

60 

V 

«0 

80 

V 

5 

5 

V 

0.7 

0.7 

A 

5 

5 

W 

1 

1 

W 

_ Derate linearly 0.0286_ 

W/«C 


-65 to+200 _ “C 


235 _ «C 


In accordance with JEDEC registration data. 














Power Transistors 


2N3053, 2N3053A 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C 

TEST CONDITIONS LIMITS 


VOLTAGE CURRENT 

CHARACTERISTICS V dc mA dc 2N3053 2N3053A UNITS 



* In accordance with JEDEC registration data. 

® Pulsed: pulse duration = 300 fjs, duty factory < 2%. 
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Power Transistors 


2N3053, 2N3053A 



92CS-27989 


Fig. 1 - Maximum operating areas for 2N3053, 2N3053A. 



Fig. 2 - Dissipation derating curves for all types. 



92CS-I2335R2 

Fig. 4 - Typical dc beta characteristics for all types. 



BASE-TO-EMITTER VOLTAGE (Vg^j-V 

92CS-I2328R2 

Fig. 3 - Typical transfer characteristics for all types. 



Fig. 5 - Typical variation of gain-bandwidth product 
with Ic and Vce for all types. 
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2N3053, 2N3053A 



BASE-TO-EMITTER VOLTAGE (V8E) — V COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

92CSH2329R2 92CS-I2327R2 


Fig. 6 - Typical input characteristics for all types. pjg^ 7 _ Typical output characteristics for all types. 


















































Power Transistors 


2N3055 


File Number 1699 


General-Purpose Power Transistor 

Broadly Applicable Devices for 
Industrial and Commercial Use 


Features: 

■ High gain at high current 

■ Low Saturation Voltage: VcE{sat) <1.1 V, @ ic=4 A, Ib=0.4 A 

■ Excellent safe operating area 


The ^3055 silicon n-p-n Jransistor intended for a 
wide variety^of me^iunvvoltage, high-^rrent applications. 

Typical applications for this transistor include power- 
switching circuits, audio amplifiers, series and shunt 
regulator driver and output stages, dc-to-dc converters, 
inverters, and solenoid (hammer) relay driver service. 

This device employs the popular JEDEC TO-204AA/TO-3 
package. 


TERMINAL DESIGNATIONS 



92CS-27516 

JEDEC TO-204AA/TO-3 


MAXIMUM RATINGS, Absoiute-Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE, Vcbo... 100 V 

‘COLLECTOR-EMITTER SUSTAINING VOLTAGE, Vcer(sus) (Rbe=100 O) .. 70 V 

‘COLLECTOR-EMITTER SUSTAINING VOLTAGE, Vceo(sus). ,.60 V 

‘EMITTER-BASE VOLTAGE, Vebo....7 V 

‘COLLECTOR CURRENT, Ic... 15 A 

‘BASE CURRENT, Ib... 7 A 

‘COLLECTOR POWER DISSIPATION, Pc..115 W 

(Tc=25°C) 

Derate Linearly above 25° C.....0.66 W/° C 

‘JUNCTION TEMPERATURE, Tj.i.200°C 

‘STORAGE TEMPERATURE, Tstg...-65 ~ 200° C 


‘In accordance with JEDEC registration data. 
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Power Transistors 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25®C Unless Otherwise Specified 


2N3055 




TEST CONDITIONS 






CHARACTERISTIC 

VOLTAGE 

CURRENT 


LIMITS 


UNITS 




Vdc 



A dc 








VCE 

Veb 

Vbe 

Ic 

Ie 

Ib 

Min. 

Typ. 

Max. 



ICEX 

100 


-1.5 




— 


5 



IcEx, Tc~150° C 

100 


-1.5 




— 

— 

30 

mA 

* 

IcEO 

30 





0 

— 

— 

0.7 

* 

Iebo 


7 


0 



— 

— 

5 


■ 

Vcer(SUS)** 

Rbe=100O 




0.2 



70 

- 

- 


* 

Vceo(sus)** 




0.2 


0 

60 

— 

— 

V 



4 



4 



20 

— 

70 



hpE 

4 



10 



5 

— 

— 


* 

Vbe 

4 



4 



— 

— 

1.8 



VcE(sat) 




4 


0.4 

— 

— 

1.1 

V 





10 


3.3 

— 

— 

8 


* 

thfe, f=10 kHz 

4 



1 



20 

— 

— 


* 

Ihfel, f=1 MHz 

4 



1 



0.8 

— 

— 



Is/b, t=1 S 
(non-repetitive) 

60 






1.95 

- 

- 

A 


*ln accordance with JEDEC registration data. 

**The sustaining voltages Vcer(sus) and Vceo{sus) MUST NOT be measured on a curve tracer. 



Fig. 1 - Power dissipation vs. temperature derating 
curve for 2N3055. 


Fig. 2 - Typical dc-beta characteristics for 2N3055. 























COLLECTOR CURRENT U (A) 


Power Transistors 


2N3055 



0.01 0.03 0.1 0.3 1 3 10 20 


COLLECTOR CURRENT 1^, (A) 

Fig. 3 - Typical collector-to-emitter saturation 
voltage characteristics for type 2N3055. 



0.01 0.03 ai 0.3 1 3 10 20 

COLLECTOR CURRENT 1^ (A) 


Fig. 4 - Typical base-to-emitter saturation 

voltage as a function of collector current 
for type 2N3055. 


'c '^CE 



COLLECTOR-EMITTER VOLTAGE V^.^ (V) 



Fig. 5 - Typical output characteristics for 2N3055. 


Fig. 6 - Typical transfer characteristics for2N3055. 


2-30 


































Power Transistors 


File Number 64 


2N3439, 2N3440, 2N4063, 2N4064 


High-Voltage Silicon N-P-N 
Planar Transistors 

For High-Speed Switching and 
Linear-Amplifier Applications 

Features: 

■ High voltage ratings: 

VcBo = 450 V max. {2N3439, 2N4063) 

= 300 V max. {2N3440, 2N4064) 

V'cEo{sus) = 350 V max. {2N3439, 2N4063) 

= 250 V max. {2N3440, 2N4064) 

■ Maximum safe-area-of-operation curves 

■ Low saturation voltages 


The 2N3439*, 2N3440**,2N4063 and 2N4064 are epitaxial- 
base silicon n-p-n planar transistors with high breakdown 
voltages, high-frequency response, and fast switching 
speeds. 

These transistors are intended for industrial, commercial, 
and military equipment. Typical applications include high- 
voltage differential and operational amplifiers, high-voltage 
inverters, and high-voltage, low-current switching and 
series regulators. 

The 2N3439 and the 2N3440 differ primarily in their voltage 
ratings. They are supplied in the JEDEC TO-205AD hermetic 
package. 

The 2N4063 and 2N4064 have the same voltage ratings as 
the 2N3439 and 2N3440 respectively, but employ a flange 
package. 


TERMINAL DESIGNATIONS 



JEDEC TO-205AD 


2 



92CS-27iin 


JEDEC TO-205AD WITH FLANGE 


‘Formerly RCA Dev. No. TA2458. 
“Formerly RCA Dev. No. TA2470. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

* VcEo(sus) .. 

Vebo....... 

Ic. 

!b. 

Pt: 

Tc < 25° C.... 

* Ta<50°C . 

Tc > 50° C .. Derate linearly at 

Tstg, Tj . 

* Tl (During soldering) 

At distance 1/32 in. (0.8 mm) from case for 10 s max. 


2N3439 

2N3440 

2N4063 

2N4064 

450 

300 

350 

250 

7 

7 

1 

1 

0.5 

0.5 

10 

10 

1 

1 

(2N3439) 

(2N3440) 


0.057 

-65 to +200 
255 


V 

V 

V 
A 
A 

W 

W 


W/° 


°C 
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'2N-types in accordance with JEDEC registration data. 
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Power Transistors 


2N3439, 2N3440, 2N4063, 2N4064 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 2^C 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 1 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
mA dc 

2N3439 

2N4063 

2N3440 

2N4064 

< 

o 

m 

Vre 

*C 

*B 

Min. 

Max. 

Min. 

Max. 

•CBO 

360 




- 

20 

- 

- 

juA 

Ie = o 

250 




- 

_ 

— 

20 



300 



0 

_ 

20 

_ 

_ 


•CEO 

200 



0 

- 

- 

- 

50 

mA 


450 

-1.5 



_ 

0.5 

_ 

_ 


'CEV 

300 

-1.5 



- 

- 

- 

0.5 

mA 

'ebo 


-6 

0 


- 

20 

- 

20 

ma 


10 


20® 


40 

160 

40 

160 


hpE 

10 


2^ 


30 

- 

- 

- 


VcEO<sus) 



50® 

0 

350*^ 

- 

250^ 

- 

V 

Vgg(sat) 



50® 

4 


1.3 

- 

1.3 

V 

VcE(sat) 



50® 

4 

- 

0.5 

~ 

0.5 

V 

Re(hjg) 










f = 1 MHz 

10 


5 


- 

300 

- 

300 

^2 











f = 1 kHz 

10 


5 


25 

- 

25 

- 


hfel 










f = 5MHz 

10 


10 


3 

- 

3 

— 


^obo 










Vcb = 10V,Ie = 0 





- 

10 

- 

10 

pF 

f = 1 MHz 










^ib 










f = 1 MHz 


-5 

0 


- 

75 

— 

75 

pF 

'S/b 










t = 1 s. 

200 




50 

- 

50 

- 

mA 

nonrep. 










R 0 JC 





- 

17.5 

- 

17.5 


R^JA 2N3439, 2N3440 





- 

150 


150 

°C/W 


* 2N-types in accordance with JEDEC registration data. 

3 Pulsed, pulse duration = 300 jus, duty factor ^2%. 

CAUTION: Sustaining voltage VQgQisus) MUST NOT be measured on a curve tracer. 
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2N3439, 2N3440, 2N4063, 2N4064 



Fig. 1 — Maximum operating areas for 2N3439, 2N3440, 2N4063, and 2N4064. 



EFFECTIVE CASE TEMP. OR CASE TEMP. (T^pp OR T(.) —’C 


92CS-2I992 

Fig 2 — Current derating curve for 
all types. 



Fig. 3 - Dissipation derating curve for2N3439 
and 2N3440. 


































































































































Power Transistors 



COLUECTOR CURRENT (Ic)—mA 


COLLECTOR CURRENT (Ig) — mA 


Fig. 4 — Typical dc beta characteristics for all types. 


Fig. 5— Typical gain bandwidth product for all types. 


CASE TEMPERATURE (Tr).2S»C FtfffttP 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)= 10V 



- jfrlT-mtTT}^ rf Tfe?{^fHtffi444lt 

0 20 40 60 80 100 120 140 

COLLECTOR-TO-EMITTER VOLTAGE tVgEl—V 

92LS-I600 

Fig. 6 — Typical output characteristics for all types. 


K 


sssssass 


raiar 

iissa: 

sssaai! 

m 


P 

:[ 

:ia 

1. 

aa:aa 

HSil 

iiiiaia 

"'ft 

SsaB 

aac 


Sasaai! 

\WMW 

jPIpi 

iii!: 

1 

M 

sassasaa: 

BBsasaaas 

SsEEaaEESi: 

:: 


iiSSil 

:isS 

^laaiiaS: 

PflPlil 

s 


:: 

i- 

[111 

1 



ilH 

[a 

MM 

saiaSi! 

1 

m:aa:ii:: 

hjagiaij 

ajaassasj 

i: 

:: 

11 

ia: 

aa 

[111 

aaaa: 

IBIiBI 

illi 

1 

aa 

l!p 

:a 

[[[ 

IP 

itEiiaal 

ylllslsll 

Hj^i 

li 

1 

sasKsasa 

agagaaggi 

■■gggiggasgi 

SPSa 

» 

[[ 

a 

![ 

liH 

iiU 

aa 

1 

iiaiiia 

lairila 

iifl 

a;a 

lali 

m 

ill 

a: 

IfH 

1ilpi 

i::!a::l 

:a»a|i 

saaaaaaaaas 
■—■■■■■■ ■■■—■■■■■ 

iaaaaaaa^ 

!sa:a:sa!aa!a! 


BASE-TO-EMITTER VOLTAGE (Vb^)—V 

92LS-I597 

Fig. 7 — Typical transfer characteristics for all types. 


+Vcc <0 TO 50V 100 mA) 


MERCURY RELAY 
CLARE HGP-1004 

OR equivalent 



HEWLETT-PACKARD 
> OSCILLOSCOPE 
MODEL I30B 
OR EQUIVALENT 



0 250 350 

COLLECTOR-TO-EMITTER VOLTAGE 

92CS-I2 6I IRI , 

The sustaining voltage acceptable when the 

trace falls to the right and above point "A" for types 2N3440 
and 2N4064. The trace must fall to the right and above point 
"B” for types 2N3439 and 2N4063. 


Fig. 8 — Circuit used to measure sustaining voltage 
for all types. 


Fig. 9 — Oscilloscope display for measurerpent of 
sustaining voltages. 













































































Power Transistors 


File Number 529 


2N3441, 2N6263, 2N6264 


Medium-Power Silicon 
N-P-N Transistors 

Rugged Devices for Intermediate, Power Applications 
in Industrial and Commercial Equipment 

Features: 

■ 2N6264: premium type from 2N3441 family 

■ Maximum safe-area-of operation curves for dc 
and pulse operation 

■ High voltage ratings 

■ Low saturation voltages 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


The 2N3441, 2N6263, and 2N6264 are silicon n-p-n transis¬ 
tors intended for a wide variety of medium-to-high power, 
high-voltage applications. 

These devices employ the JEDEC TO-213AA package; they 
differ in maximum ratings for voltage, current, and power. 


MAXIMUM RATlf^GS, Absolute-Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER 
SUSTAINING VOLTAGE; 

♦ With base open . 

With external base-to-emitter resistance (R 0 e) = 100^2. 

With base reverse-biased (Vgg = -1.5 V) . 

♦EMITTER-TO-BASE VOLTAGE. 

♦CONTINUOUS COLLECTOR CURRENT . 

PEAK COLLECTOR CURRENT. 

♦CONTINUOUS BASE CURRENT. 

TRANSISTOR DISSIPATION: 

♦ At case temperature up to 25°C . 

♦ At temperatures above 25°C . 

♦TEMPERATURE RANGE: 

Storage & Operating (Junction) . 

♦PIN TEMPERATURE (During Soldering): 

At distances,^ 1/32 in. (0.8 mm) from seating plane for 10 s max. 


2N6263 2N3441 2N6264 


'^CBO 

140 

160 

170 

V 

VceqIs^sI 

120 

140 

150 

V 

Vcer(sus) 

130 

150 

160 

V 

VcEvIs^^l 

140 

160 

170 

V 

'^EBO 

7 

7 

7 

V 

'c 

3 

3 

3 

A 


4 

4 

4 

A 

'b 

2 

2 

2 

A 

Pt 

20 

25 

50 

W 


See Figs. 2&4 - 

-65 to 200 - ^^C 

— 235 - °C 


Jn accordance with JEDEC registration data format JS-6 RDF-2 















Power Transistors 


2N3441, 2N6263, 2N6264 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25°C, Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 









2N6263 

2N3441 

2N6264 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 


CURRENT 







UNITS 




dc 


A 

dc 










UJ 

Veb 

< 

00 

m 

‘c 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector-Cutoff Current: 


100 




0 


5 






With base open 

'CEO 

130 




0 

- 

- 

_ 

- 

- 

1 

mA 


140 




0 

- 

- 

- 

100 

- 

- 


Collector-Cutoff Current: 


120 


-1.5 



_ 

2* 




_ 



'CEX 

140 


-1.5 



- 

- 

- 

5* 

- 

- 




140 


-1.5 



— 

— 

— 

1 

- 

- 


With base-emitter 
junction reversed 


150 


-1.5 



- 

- 

- 

- 

- 

0.05* 

mA 


120 


-1.5 



_ 

10* 

_ 

_ 

_ 


biased 



'CEX 

140 


-1.5 



- 

- 

- 

6* 

- 

- 



(Tq = IBO^C) 

140 


-1.5 



- 

- 

- 

5 

- 

- 




150 


-1.5 



- 

- 

- 

- 

- 

1* 


Emitter-Cutoff Current 

'ebo 


5 




- 

2 

_ 

- 

- 

- 

mA 




7 




- 

- 

- 

1 

- 

0.2 


Collector-to-Emitter 














Sustaining Voltage:® 














With base open 





0.1 

0 

120 

- 

140 

- 

150 

- 


With external base-to- 

emitter resistance 

VcER<sus) 




0.1 


130 


150 


160 


V 

(Rbe) = 100 Q. 













With base-emitter 
junction reversed 
biased 

Vqev^^^^^ 



-1.5 

0.1 


140 

- 

160 

- 

170 

- 




2 



1 


- 

- 

- 

- 

20 

60 


DC Forward-Current 

hpE 

2 



3 


3 

- 

- 

- 

5 

- 


Transfer Ratio 

4 



0.5 


20 

100 

25 

100 

- 

- 




4 



2.7 


- 

- 

5 

- 

- 

- 







0.5 

0.05 

- 

1.2* 


1 

- 

- 


Collector-to-Emitter 





1 

0.1 

- 

- 

- 

- 

- 

0.5* 

V 

Saturating Voltage 




2.7 

0.9 

- 

- 

- 

6* 

• - 

- 




2 



1 


- 

- 

- 

- 

- 

1.5* 


Base-to-Emitter Voltage 

Vbe 

4 



0.5 


- 

2* 

- 

1.7 

- 

- 

V 



4 



2.7 


- 

_ 

- 

6* 

- 

- 


Magnitude of Common- 














Emitter, Small-Signal, 
Short-Circuit Forward 

Current Transfer Ratio 
(f =40 kHz) 

iNel 

4 



0.5 


5 

- 

5 

- 


- 


Gain-Bandwidth Product 

fT 

4 



0.2 


200 

- 

200 

- 

200 


kHz 

Common-Emitter, Small- 














Signal, Short-Circuit 

hfe 

4 



0.1 


25 

- 

- 

- 

25 

- 


Forward Current Transfer 
Ratio (f = 1 kHz) 

4 



0.5 


- 

- 

15 

75 

- 

- 



Forward-Bias Second 














Breakdown Collector 


120 





0.167 

- 

- 

- 

- 

- 


Current, Pulse Duration 

's/b 

120 





- 

- 

- 

- 

0.417 

- 

A 

(non-repet it ive) = 1 s 

120 





_ 

_ 

0.21 

- 

_ 

- 


Thermal Resistance: 














Junction-to-Case 

f^0JC 






— 

8.75 

— 

7 

— 

3.5 

°C/W 


*ln accordance with JEDEC registration data format (JS-6 RDF-2). 

^CAUTION: The sustaining voltage Vq^qIsus), Vq^^^sus), and V^gyisus) MUST NOT be measured on a curve tracer. 




Power Transistors 


2N3441, 2N6263, 2N6264 



Fig. 1 — Maximum operating areas for type 2N6264. 



Fig. 2 — Maximum operating areas for types 2N6263 and 2N3441. 
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Fig. 9 — Typical transfer characteristics for 
type 2N3441. 



0 50 lOO ISO 200 

COLLECTOR - TO - EMITTER VOLTAGE V 

92CS-I95I3 


Fig. 11 — Typical output characteristics for 
type 2N6264. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 


92CS-I95I5 


Fig. 13 — Typical output characteristics for 
type 2N6263. 


Fig. 10 — Typical transfer characteristics for 
type 2N6263. 



COLLECTOR-TO-EMITTER VOLTAGE (Vcg) —V 


92CS-I2642 

Fig. 12 — Typical output characteristics for 
type 2N3441. 



Fig. 14 — Typical dc beta characteristics for 
type 2N6264. 


























































Power Transistors 


2N3441, 2N6263, 2N6264 




Fig. 15 — Typical dc beta characteristics for 
type 2N3441. 


Fig. 16— Typical dc beta characteristics for 
type 2N6263. 









Power Transistors 


File Number 528 


High-Voltage 

Silicon N-P-N Transistors 

High-Power Devices for Applications in 
Industrial and Commercial Equipment 

Features: 

■ Low saturation voltages 

■ High dissipation capability — 100 W (2N4347) 

— 117 W (2N3442) 

- 150 W (2N6262) 

■ Maximum area-of-operation curves for dc and 
pulse operation 


2N3442, 2N4347, 2N6262 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The 2N3442, 2N4347, and 2N6262 are silicon n-p-n transis¬ 
tors intended for a wide variety of high-power, high-voltage 
applications. Typical applications for these transistors in¬ 
clude power-switching circuits, audio amplifiers, series- and 
shunt-regulator driver and output stages, dc-to-dc conver¬ 
ters, and solenoid (hammer)/relay driver service. 

1 nese devices employ the popular JEDEC TO-204AA pack¬ 
age; they differ in maximum ratings for voltage, current, and 
power. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO . 

VcEO . 

VcEx (Vbe “ “T5 V) . 

'Vebo . 

Ic 

Continuous. 

Peak . 

Ib 

Continuous. 

Peak . 

^Pt 

AtTcUpto25°C . 

At Tc above 25° C. 

Tj, Tgtg . 

Tl (During Soldering): 

At distances > 1/32 in. (0.8 mm) from 
case for 10 s max. 


2N4347 

2N3442 

2N6262 

140 

160 

170 

120 

140 

150 

140* 

160 

170 

7 

7 

7 

5 

10 

10 

10* 

15 

15 

3 

7 

7 

8* 

— 

— 

100 

117 

_ See Fios. 1. 2. 3. & 4 _ 

150 


-65 to +200 


235 


V 

V 

V 

V 


A 

A 

W 

°C 

°C 


In accordance with JEDEC registration data format (JS-6, RDF-2). 
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Power Transistors 
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* * 10 

COLLECTOf 

^ ^ * 100 
«-TO-EMITTER VOLTAGE (Vcg)—V 

too 

•2SS-3tlt 

— Maximum operating areas for type 2N3442. 


_. 

:s:»^8ul 

V<niK..'il»>^@||^k' rnnniimil 
%'*»ilikH^k^^:^:: sauiMHiHiil 
r-fiRiiissijl 

miiikm;;;.. 


:CASE TEMPERATURE |Tc)=25®C ifffW+j 

6 r(CURVES MUST BE DERATED LINEARLY 
^WITH INCREASE IN TEMPERATURE.) 43#!^ 

^ >.T : rrTjrjtrTPT-n-T-rpjg-jg ^ [[jt 

‘•“-X- FOR SINGLE ;) 

= NONREPETITIVEt :■ 

* normalized power ' gj^ ^tl^CEO 
= multiplier 3SiR:Thlj;iilLL±ll:ii;tll 


MAX. * 150 V 

:l:ii;tll;a±Ltttli 


Slii 

^lll■■■^l liiiiiiiiiiiHil 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


- Maximum operating areas for type 2N6262. 







































Power Transistors 


2N3442, 2N4347, 2N6262 



Fig. 3 — Maximum operating areas for type 2N4347. 



Fig. 4 — Current derating curve for all types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) ' V 




Fig. 5 Typical dc beta characteristics for 
type2N3442. 



Fig. 6 — Typical dc beta characteristics for 
type 2N4347. 


Fig. 7 — Typical dc beta characteristics for 
type 2N6262. 














































































































COLLECTOR CURRENT (Ic) — A CURRENT (Ib)- 


Power Transistors 


2N3442, 2N4347, 2N6262 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) = A V !T|..,r[ ^7.F. 




I iiiiiiii ijii 


0.2 0.4 0.6 0.8 1.0 1,2 1.4 l.< 

BASE-TO-EMITTER VOLTAGE (Vag) —V <>?ss-s?.^7 


COLLECTOR-TO-EMITTER VOLTAGE (Vcf) = 

feFliiu liiihti:hilll;;;;i;:;]:::: 







0.2 0.4 0.6 0.8 1.0 1.2 1.4 1*6 

BASE-TO-EMITTER VOLTAGE (^)—V 92ss-3227 


Fig. 8 — Typical input characteristics for 
type 2N3442. 


Fig. 9 — Typical input characteristics for 
type 2N4347. 


COLLECTOR-TO-EMITTER VOLTAGE (VcR)=4Vh 




]p||p 


0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

BASE-TO-EMITTER VOLTAGE (Vnp)-V 92CS-)9563 


COI LECTOR-TO-EMITTER [f 

VOLTAGE (Vrir) - 4 V FitniB i I i • Uruff 


it 1 


VOLTAGE (Vce) = A V 


L iii » 


Bil 


* ,lf IHillil; 11 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 I. 

BASE-TO-EMITTER VOLTAGE (Vbe) —V- 


Fig. 10— Typical input characteristics for 
type 2N6262. 


Fig. 11 — Typical transfer characteristics for 
type 2N3442 and 2N4347. 


6|C0LLECT0R-T0-EMITTER |4^-4-l4l-l-Fj4Wfi 'l* ^' H 1111 H11 1 
VOLTAGE (Vce) = 4'' t-Ui 1111 ttttrr -tt'<n / 111 H .ltttt 



I COLLECTOR CURRENT (Ic )/BASE CURRENT (Ig )=10 






0.2 0.4 0.6 0.8 UO 1.2 1.4 1.6 

BASE-TO-EMITTER VOLTAGE (Vbe)—^ 92CS-I9562 



COLLECTOR-TO-EMITTER SATURATION VOLTAGE 


52SS-32 


Fig. 12 — Typical transfer characteristics for 
type 2N6262. 


Fig. 13 — Typical saturation-voltage characteristics 
for all types. 
















































































Power Transistors 


2N3583-2N3585, 2N4240 


File Number 138 


High-Voltage Silicon N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications 

Features: 

■ Freedom from second breakdown 

■ Economy types for ac/dc circuits 

■ Fast turn-on time at high coliector current 


The '2N3583*, 2N3684*, 2N3585*, and 2N4240*, are silicon 
n-p-n transistors with high breakdown voltageS'and fast 
switching speeds. 

Typical applications for these transistors include high- 
voltage operational amplifiers, high-voltage switches, 
switching regulators, converters, inverters, deflection and 
hi-fi amplifiers. 

These transistors are also intended for a wide varitey of 
applications in ac/dc commercial equipment. 

All types utilize the JEDEC TO-213AA package. 


•Formerly Dev. Nos. TA2510, TA2511, TA2512, and TA2871 
respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absoiute-Maximum Values: 


* COLLECTOR-TO-BASE VOLTAGE. Vcbo. 

* COLLECTOR-TO-EMITTER VOLTAGE, Sustaining, Vceo(sus) 

* EMITTER-TO-BASE VOLTAGE, Vebo. 

* CONTINUOUS COLLECTOR CURRENT, Ic. 

* PEAK COLLECTOR CURRENT. 

* CONTINUOUS BASE CURRENT, Ib... 

* TRANSISTOR DISSIPATION, Pt 

At Case Temperature (Tc) = 25‘’C. 

At Case Temperatures Above 25® C. 

For Other Conditions. 

* TEMPERATURE RANGE: 

Storage and Operating (Junction). 

* PIN TEMPERATURE: 

At distance 1/16 in. (1.58 mm) from seating plane 
for 10 s. max. 


2N3583 

2N3584 

2N3585 

2N4240 


250 

375 

500 

V 

175 

250 

300 

V 

6 

6 

6 

V 

1 

2 

2 

A 

5 

5 

5 

A 

1 

1 

1 

A 

35 

35 

35 

W 


Derate Linearly at 0.2- W/® C 

Derate Linearly to 200_ ® C 


_-65 to +200 _ ® C 

235 235 235 ®C 


* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240). 
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Power Transistors 


2N3583-2N3585, 2N4240 


electrical characteristics at Case Temperature (Tq) ~ 25^C Unless Otherwise Specified 



— 

TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 


CURRENT 









UNITS 



V dc 


mA dc 

2N3583 

2N3584 

2N3585 

2N4240 




VcB 

VCE 

VeB 

Vbe 

'c 

•e 

<B 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector-Cutoff Current 

'CEO 


150 





0 

- 

10 

- 

5 

- 

5 

- 

5 

mA 




225 


-1.5 




- 

1.0 

- 

- 

- 


- 

- 


Collector-Cutoff Current 

'CEX 


340 


-1.5 




- 

- 

- 

1.0 

- 

- 

- 

- 

mA 




450 


-1.5 




- 

- 

- 

- 

- 

1.0 

- 

2.0 


At Tc = 150OC 

'CEX 


225 


-1.5 




- 

3 

- 

- 

- 


- 

- 

mA 




300 


-1.5 





— 

— 

3 

__ 

3 

— 

5.0 


Emitter-Cutoff Current 

•ebo 



6 

-6 

0 



- 

5.0 

- 

0.5 

- 

0.5 

- 

0.5 

mA 




2 



750« 



- 

- 

- 

- 

- 


10 

100 





2 



1 A® 



- 

- 

8 

80 

8 

80 

- 



DC Forward-Current 

^FE 


10 



100 ® 



40 

- 

40 

- 

40 

- 

40 

- 


Transfer Ratio 


10 



500® 



40 

200 

- 

- 


- 

-- 

- 





10 



750® 



- 

- 

- 

- 

- 

- 

30 

150 





10 



1 A® 



10 

- 

25 

100 

25 

100 

- 

- 


Collector-to-Emitter 


















Sustaining Voltage; 

















V 

With base open 

VcE 0 *®^s> 





200 


0 

175* 

- 

250* 

- 

300* 

- 

300« 

- 


With external base-to- 



250 






_ 

1.0 

_ 

— 

— 

— 


— 


emitter resistance 

'CER 


300 






— 

- 

- 

1.0 

- 

- 


- 

mA 

(Rbe) = 500 


400 







_ 

_ 

— 

— 

1.0 

- 

1.0 


Base-to-Emitter 

VBE(sat) 





750^ 


75 

- 

- 

- 

- 

- 

- 

- 

1.8 

V 

Saturation Voltage 





1 A^ 


100 

— 

1.4 


1.4 

- 

1.4 

- 



Collector-to-Emitter 

VcE(sat) 





750^ 


75 

- 

- 

- 

- 

- 

- 

- 

1.0 


Saturation Voltage 





1 A^ 


125 

- 

5 


0.75 

- 

0.75 

- 

_ 


Small-Signal Forward 


















Current Transfer Ratio 

*^fe 

















f - 5 MHz 


10 



200 



3 

- 

3 

- 

3 

- 

3 

- 


t = 1 kHz 



30 



100 



25 

350 

- 

- 

- 

- 

- 

- 


Magnitude of Common- 


















Emitter, Small-Signal, 
Short-Circuit, Forward 

Current Transfer Ratio 

Ihfel 


10 



200 



2 

- 

2 

- 

2 

- 

3 

- 


f = 5 MHz 


















Output Capacitance: 

VcB = 10 V,f = 1 MHz 

O-obo 

10 





0 


- 

120 

- 

120 

- 

120 

- 

120 

pF 

Second-Breakdown 


















Collector Current 

with base forward- 

biased* * 

(See Figs. 1 & 2) 

'S/b 


100 






350 

- 

350 

- 

350 

- 

350 

- 

mA 

Saturated Switching 


















Time {Vqq = 200 V); 


(Vec) 

200 




1 A 


100 

- 

- 

- 

3 

- 

3 

- 

- 


Rise Time 





750 


75 








0.5 

MS 

Storage Time 


(vec) 




1 A 


100 

- 

- 

- 

4 

- 

4 

- 




200 




750 


75 

- 

- 

- 


- 

- 

- 

6 


Fall Time 


(vec) 




750 


75 

_ 

- 

- 


- 

- 

- 

3 




200 




1 A 


100 



- 

3 

- 

3 




Thermal Resistance; 

Rejc 


-1 















Junction-to-Case 









5 


5 


5 


5 











_ 

70 

_ 

70 

_ 

70 

_ 

70 

OC/W 

Ju net ion-to-Ambient 

R0JA 


















•In accordance with JEDEC registration data format JS -6 RDF-2 (2N3583), JS -6 RDF-1 (2N3584, 2N3585, 2N4240) 
• CAUTION: The sustaining voltages Vqeq (sus) MUST NOT be measured on a curve tracer. 

** Specified value of 15 /b for given value of V^E base voltage is increased from zero in a positive direction. 

* Pulsed, pulse duration = 300 ^ls: duty factor ^2%. 
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2N3583-2N3585, 2N4240 





VcEO MAX.« 300 V 


(2N3585 a 2N4240) 


10 100 
COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


Fig. 1 - Maximum operating areas for types 2N3583, 2N3584, 
2N3585, and 2N4240 {dc conditions). 


lO^ICASE TEMPERATURE (Tc)»25*C 



VcEO MAX.-250 V 


VcEO WAX.-300V 


(2N3585 a 2N4240) 


iibi 
lili 

sill 


2 468 2 468 2 

lO lOO 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


Fig. 2 - Maximum operating areas for types 2N3583, 2N3584, 
2N3585, and 2N4240 {pulse conditions). 


2-48 
















































Power Transistors 


2N3583-2N3585, 2N4240 


- 

CASE TEMPERATURE (Tg) 
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0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

COLLECTOR CURRENT (Ic) —A 


92SS-3I29 

Fig. 3 - Typical collector-to-emitter saturation voltage vs. current 
for types 2N3584 and 2N3585. 
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100 200 300 400 

INDUCTANCE (D—/iH 


92CS-2000I 


Fig. 4 - Reverse-bias second breakdown characteristics for types 
2N3584 and 2N3585. 



92SS-3II7 


Fig. 5 - Reverse-bias second breakdown characteristics for types 
2N3584 and 2N3585. 



92SS-2796 


Fig. 7 - Dissipation derating curves for all types. 



92SS-3II8 

Fig. 6 - Reverse-bias second breakdown characteristics for types 
2N3584 and 2N3585. 



AMBIENT TEMPERATURE (T^)—°C 

92SS-2666RI 

Fig. 8 - Dissipation derating curve for types 2N3583, 2N3584, 
2N3585, and 2N4240. 




















Power Transistors__ 

2N3583-2N3585, 2N4240 



92CS-20002 


Fig. 9 - Typical output characteristics for type 2N3583. Fig. 10 - Typical input characteristics for all types. 



0 0.2 0.4 0.6 0.8 I.O I.2 1.4 I.6 I.8 2.0 


COLLECTOR CURRENT {!(;;)—A 

92SS-3I26RI 

Fig. 11 - Typical rise time v'S. collector current for types 2N3584 
and 2N3585. 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 !.8 2.0 


COLLECTOR CURRENT (Ic)—A 

92SS-3I25RI 


Fig. 13 - Typical fall time vs. collector current for types 2N3584 and 
2N3585. 



O 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 


COLLECTOR CURRENT (Iq)—A 

92SS-3I28RI 

Fig. 12- Typical storage time vs. collector current for types2N3584 
and 2N3585. 



0 50 100 150 200 250 300 350 


COLLECTOR SUPPLY VOLTAGE (Vcc)—V 

92CS-I9946 


Fig. 14 - Typical rise time, fall time, and storage time vs. collector 
supply voltage for types 2N3584 and 2N3585. 














































































Power Transistors 


2N3583-2N3585, 2N4240 
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COLLECTOR CURRENT dc)—mA 

92SS-3I30 



Fig. 15- Typical dc beta vs. collector current for types 2N35d3, and 
2N4240. 



Fig. 16 - Typical dc beta vs. collector current for types 2N3584 and 
2N3585. 



92CS-I2875RI 


NOTE: The sustaining voltages 
Vcer(sus) are acceptable when the trace falls to 
the right and above point "A” for types 2N3583 
and 40374, point "B” for type 2N3584, and 
point "C" for types 2N3585 and 2N4240. 


Fig. 17 - Circuit used to measure sustaining voltages Vceo(sus) and 
VcEf\{sus) for all types. 


Fig. 18 - Oscilloscope display for measurement of sustaining 
voltages. 



INPUT PULSE DURATI0N = 20 



92CS-I2874 


Fig. W- Circuit used to measure switching times for types2N3584 Fig. 20- Phase relationship between input and output currents, 

and 2N3585. showing reference points for specification of switching 

times. 
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Power Transistors 


2N3771, 2N3772 


File Number 974 


High-Current Power Transistors 

Broadly Applicable Devices for 
Industrial and Comrnercial Use 
Features: 

■ High collector dissipation: Pc=150 W {Tc=25°C) 

■ High collector current: 

2N3771 lc=30A{dc) 

2N3772 ic=20 A (dc) 


The 2N3771 and 2N3772 are silicon n-p-n transistors 
intended for a wide variety of medium-voltage, high-current 
applications. 

Typical applications for these transistors include power¬ 
switching circuits, audio amplifiers, series- and shunt- 
regulator driver and output stages, dc-to-dc converters, 
inverters, and solenoid {hammer)/relay driver service. 

These devices employ the popular JEDEC TO-204AA/TO-3 
package. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA/TO-3 


MAXIMUM RATIHGB, Absolute-Maximum Values: 

‘COLLECTOR-TO-BASE VOLTAGE, VcBo. 

‘COLLECTOR-EMITTER VOLTAGE (Vbe=-1.5 V, Rbe=100 O), Vcex 

‘COLLECTOR-EMITTER VOLTAGE, Vceo... 

‘EMITTER-BASE VOLTAGE. Vebo. 

‘COLLECTOR CURRENT 

DC, Ic. 

Peak, IcM .... 

‘BASE CURRENT 

DC, 1b... 

Peak, Ibm .. 

‘COLLECTOR POWER DISSIPATION, Pc .. 

(Tc=25°C) 

Derate Linearly above 25° C..... 

‘JUNCTION TEMPERATURE, Tj......... 

‘STORAGE TEMPERATURE, Ts,g ..... 


2N3771 

2N3772 


50 

100 

V 

50 

100 

V 

40 

60 

V 

5 

7 

V 

30 

20 

A 

30 

30 

A 

7.5 

5 

A 

15 

15 

A 

150 

150 

W 

0.855 

0.855 

W/°C 

200 

200 

°C 

-65 ~ 200 

-65 ~ 200 

°C 


‘In accordance with JEDEC registration data. 
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Power Transistors 


2N3771, 2N3772 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = aS°C Unless Otherwise Specified 



*2N~types in accordance with JEDEC registration data. 



CASE TEMPERATURE Jq (“C) COLLECTOR CURRENT Iq (A) 


Fig. 1 - Power dissipation vs. temperature derating 
curve for both types. 


Fig. 2 - Typical dc-beta characteristics for2N3771. 




















Power Transistors 
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2N3771, 2N3772 


'C-'^BE 



BASE-EMITTER VOLTAGE Vgg (V) 


Fig. 9 - Typical output characteristics for 2N3772. 


Fig. 10- Typical transfer characteristics for 2N3771. 


Ic-Vre 



BASE-EMITTER VOLTAGE Vrr (V) 


Fig. 11 - Typical transfer characteristics for 2N3772. 





















Power Transistors 


2N3773, 2N4348, 2N6259 


File Number 526 


High-Voltage, High-Current 
Power Transistors 

Broadly Applicable Devices for 
Industrial and Commercial Use 


Features: 

■ High dissipation capabiiity — 

120 W (2N4348), 150 W (2N3773), 250 W (2N6259) 
m 5-A specification for hp^, Vbe, and VcE(sat) (2N4348) 
m 8-A specification for hpp, and Vcp(sat) (2N3773, 2N6259) 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-204AA/TO-3 


The 2N3773, 2N4348, and 2N6259 are silicon n-p-n 
transistors intended for a wide variety of medium-voltage, 
high-current applications. Typical applications for these 
transistors include power-switching circuits, audio ampli¬ 
fiers, series and shunt-regulator driver and output stages, 
dc-to-dc converters, inverters, and solenoid (hammer)/relay 
driver service. 

This device employs the popular JEDEC TO-204AA/TO-3 
package. 


MAXIMUM RATINGS, Absolute-Maxi mum Values: 

XOLLECTOR-TO-BASE VOLTAGE, Vcbo . 

XOLLECTOR-EMITTER VOLTAGE, Vcex. 

‘COLLECTOR-EMITTER VOLTAGE, Vceo . 

‘EMITTER-BASE VOLTAGE, V^bo. 

‘COLLECTOR CURRENT 

DC, Ic . 

Peak, IcM . 

‘BASE CURRENT 

DC, Ib . 

Peak, Ibm . 

‘COLLECTOR POWER DISSIPATION, Pj . 

(T,^25°C) 

Derate Linearly above 25°C . 

‘JUNCTION TEMPERATURE, Tj. 

‘STORAGE TEMPERATURE, ...... 


2N4348 

2N3773 

2N6259 


140 

160 

170 

V 

140 

160 

170 

V 

120 

140 

150 

V 

7 

7 

7 

V 

10 

16 

16 

A 

30 

30 

30 

A 

4 

4 

4 

A 

15 

15 

15 

A 

120 

150 

250 

W 

0.686 

0.857 

1.43 

W/°C 


_200_ 


°C 


-65 to +200 . 


°C 


‘In accordance with JEDEC registration data. 
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Power Transistors 


2N3773, 2N4348, 2N6259 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25^C Un/ess Otherwise Specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 







UNITS 



V 

dc 

A dc 

2N4348 

2N3773 

2N6259 




VCE 

Vbe 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector-Cutoff Current: 

With emitter open, V0g=14O V 

'CBO 






- 

- 

2 

- 

- 

mA 

With base-emitter 


120 

-1.5 




2 

- 

- 

- 

- 


junction reverse-biased 

•CEX 

140 

-1.5 




- 

- 

2 

- 

- 

mA 


150 

-1.5 



— 

- 

- 

- 

— 

0.2 


With base-emitter 


120 

-1.5 



- 

10 

- 

- 

- 

- 


junction reverse-biased 

•CEX 

140 

-1.5 



- 

- 

- 

10 

- 

- 

mA 

andTc = 150OC 


150 

-1.5 





- 

- 

- 

4 




100 




_ 

200 

_ 

_ 


_ 


With base open 

•CEO 

120 




- 


- 

10 

- 

2 

mA 

Emitter-Cutoff Current 

'ebo 


-7 

0 


- 

5 

- 

5 

- 

2 

mA 



4 


5a 


15 

60 

- 

- 

- 

- 




4 


8® 


_ 

_ 

15 

60 

_ 

_ 


DC Forward Current 

hFE 

2 


83 



_ 

__ 


15 

60 


Transfer Ratio 

4 


10a 


10 

_ 

- 

- 

- 





4 


16a 


- 

- 

5 

- 

10 

- 


Collector-to-Emitter 













Sustaining Voltage:* ** 

With base-emitter junction 

VcEX<sus) 


-1.5 

0.1 


140 

- 

160 

- 

170 

- 

V 

reverse-biased (Rbe " f 00^2) 













With external base-to-emitter 
resistance (Rbe^ lOOH 

VceR<sus) 



0.2a 


140 

- 

,150 

- 

160 

- 

V 

With base open 

'^CEO<sus) 



0.2a 

0 

120 

- 

140 

- 

150 

- 

V 



4 


5a 


- 

2 

_ 

- 

_ 

_ 




4 


8a 


_ 

_ 

_ 

2.2 

_ 

_ 


Base-to-Emitter Voltage 

< 

CD 

m 

2 


8a 


- 

_ 

- 


_ 

2 

V 



4 


10a 


- 

3 

- 

- 

- 

- 






5a 

0.5 

- 

1 

- 

- 

_ 

- 


Collector-to-Emitter 




8a 

0.8 

- 

- 

- 

1.4 

- 

1 


Saturation Voltage 

VQ£(sat) 



10a 

1.25 

- 

2 

- 

- 

- 

- 






16a 

3.2 

- 

- 

- 

4 

- 

2.5 


Second-Breakdown 













Collector Current 

'S/b 












With base forward-biased and 

80 




1.5 

- 

- 

- 

- 

- 


1-s nonrepe^itive pulse 


100 




- 

- 

1.5 

- 

2.5 

- 


Magnitude of Common-Emitter, 













Small-Signal, Short-Circuit, 
Forward Current Transfer 

Ratio (f = 50 kHz) 


4 


1 


4 

- 


- 

4 

- 



Common-Emitter, Small- 













Signal, Short-Circuit, 

Forward Current Transfer 

Ratio (f = 1 kHz) 

^ie 

4 


1 


40 

- 

40 

- 

40 

- 





Thermal Resistance 







1.46 


1.17 


0.7 

OC/W 

Junction-to-Case 













*ln accordance with JEDEC registration data. 

**The sustaining voltages Vcex(sus) and \/ceo(sus) MUST NOT be measured on a curve tracer. 
^Pulsed; pulse duration = 300/ys, rep. rate = 60 Hz, duty factor < 2.%. 




Power Transistors 


2N3773, 2N4348, 2N6259 



Fig. 1 — Dissipation derating curve for all 
types. 


Fig. 2 — Typical dc-beta characteristics for all types. 



0.01 0.03 0.1 0.3 1 3 10 20 

COLLECTOR CURRENT (A) 


Fig. 3 — Typical collector-to-emitter saturation 
voltage characteristics for all types. 



Fig. 4 — Typical base-to-emitter saturation 

voltage as a function of collector current 
for all types. 


20 


16 


12 


8 


0 

0 2 4 6 8 10 
COLLECTOR-EMITTER VOLTAGE (V) 

Fig. 5 — Typical output characteristics for all types. 




0 0.4 0.8 1.2 1.6 2.0 

BASE-EMITTER VOLTAGE Vg^ (V) 


Fig. 6 — Typical transfer characteristics for 2N3773 
and 2N4348. 
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Power Transistors 


File Number 1059 


2N3791, 2N3792 


Silicon P-N-P 
Epitaxial-Base 
High-Power Transistors 

Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

Features: 

■ High dissipation capabiiity 

■ Low saturation voitages 

■ Maximum safe-area-of-operation curves 

■ High gain at high current 



The 2N3791 and 2N3792 are epitaxial-base silicon 
p-n-p transistors featuring high gain at high current. They 
may be used as complements to the n-p-n types 2N3715 and 
2N3716, respectively. These devices are intended for 
medium-speed switching and amplifier appiications and 
feature a dissipation capability of 150 watts at case 
temperatures up to 25° C. 

They differ in voltage ratings and In the currents at which 
the parameters are controlled. Both are supplied in the steel 
JEDEC TO-204AA hermetic package. 


MAXIMUM RATINGS, Absoiute-Maximum Vaiues: 

VcBO. 

VcEO. 

* Vebo. 

Ic . 

ICM. 

Ib . 

* Pt 

At Tc<25“C. 

At Tc > 25®C .derate linearly 

Tj, Tstg. 


2N3791 

2N3792 


-60 

-80 

V 

-60 

-80 

V 

-7 

-7 

V 

-10 

-10 

A 

-10 

-10 

A 

-4 

-4 

A 

150 

150 

W 


086 

_ W/°C 


-65 to 200 

°C 


* In accordance with JEDEC registration data. 
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Power Transistors 


2N3791, 2N3792 


ELECTRICAL CHARACTERISTICS, at Case Temperature 
(Tq) = 25°C Unless Otherwise Specified 



CHARACTERISTICS 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N3791 

2N3792 

< 

o 

m 

< 

CD 

m 

'c 

•b 

Min. 

Max. 

Min. 

Max. 



-60 

1.5 




-1 





‘CEX 

-80 

1.5 

- 

- 

- 


- 

-1 

mA 



-60 

1.5 

_ 

_ 


-5 

_ 




(Q = 150 C 

-80 

1.5 

- 

- 

- 


- 

LO 

1 




-30 



_ 

_ 

-10 

_ 

-10 



'CEO 

-40 


- 

- 

- 

-10 

- 

-10 

mA 

* 

‘ebo 


7 

- 

- 

- 

-5 

- 

-5 

mA 

* 

\/q£q(sus)^ 



-0.2 

0 

-60 

- 

-80 

- 

V 



-2 


-1 

- 

50 

150 

50 

150 


* 

hpE" 

-2 


-3 

- 

30 

- 

30 

- 




-4 


-10 

- 

4 

- 

4 

- 




-2 


-5 



-1.8 


-1.8 


* 

< 

□a 

m 

-4 


-10 

- 

- 

-4.0 

- 

-4.0 

V 

* 

VBE(sat)a 



-5 

-0.5 

- 

-1.5 


-1.5 

V 





-5 

-0.5 


-1 


-1 


* 

< 

o 



-10 

-2.0 

- 

-4 

- 

-4 

V 

* 

^hfe 

-10 



- 

30 

- 

30 

- 

KHz 

* 

hfg f = 1 KHz 

-10 



- 

25 

250 

25 

250 


* 

Ihfgl f=1MHz 

-10 




4 

- 

4 

- 



•s/b *P=''s 





2.7 

- 

2.95 

- 

A 


















- 

500 

- 




f = 1 MHz 










* 

^9JC 





- 

1.17 

- 


°c/w 


* In accordance with JEDEC registration data. 

3 Pulsed; pulse duration = 200 ns, duty factor = 1.5%. 

^ CAUTION: Sustaining voltage, Vq^qIsus), MUST NOT be measured on a curve tracer. 











PERCENTAGE OF RATED CURRENT AT SPECIFI 


2N3791, 2N3792 



Fig. 1 — Maximum operating areas for 2N3791. 



COLLECTOR-TO- EMITTER VOLTAGE 


Fig. 2 — Maximum operating areas for 2N3792. 



Fig. 3 — Derating curve. 













COLLECTOR CURRENT (Ic)—A 


Fig. 4 — Typical dc beta characteristics for both types. 


COLLECTOR CURRENT (Ic)—A 


Fig. 5 — Typical gain-bandwidth product for both types. 



Fig. 6 — Typical input characteristics for both types. 


Fig. 7 — Typical transfer characteristics for both types. 














































































































































Power Transistors 


File Number 766 


2N3878, 2N3879, 2N5202, 2N6500 


High-Speed, Epitaxial-Collector 
Silicon N-P-N Planar Transistors 

For High-Speed Switching and Linear-Amplifier Applications 

Features: 

■ Maximum-area-of-operation curves for dc and pulse operation 

■ High substaining voltage 

■ Total saturated transition time less than 1 ps for 2N3879, 2N5202, and 

2N6500 



The 2N3878, 2N3879, 2N5202, and 2N6500* are epitaxial 
silicon n-p-n transistors. The 2N3878 is an amplifier type 
intended for audio-, ultrasonic-, and radio-frequency 
circuits. Types 2N3879, 2N5202, and 2N6500 are switching 
transistors intended for use in high-current, high-speed 
switching circuits. 

Typical applications for these transistors include; low- 
distortion power amplifiers, oscillators, switching regulators, 
series regulators, converters, and inverters. 


•Formerly RCA Dev. Type Nos. TA2509, TA2509A, TA7285, and 
TA8932, respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 




2N3878 2N3879 

2N5202 

2N6500 

♦COLLECTOR-TO-BASE VOLTAGE. 

VCBO 

120 

120 

100 

120 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 






With external base-to-emitter resistance (RbeI “ ^0 

Vcer(sus) 

65 

90 

75* 

no* 

With base open. 

Vclolsus) 

50* 

75* 

50 

90* 

*emitter-to-base voltage. 

Vebo 

7 

7 

6 

7 

♦CONTINUOUS COLLECTOR CURRENT .... 

•c 

4 

7 

4 

4 

PEAK COLLECTOR CURRENT ....... 

•cm 

10 

10 

5 

5 

♦CONTINUOUS BASE CURRENT. 

•b 

4 

5 

2 

3 

♦TRANSISTOR DISSIPATION . 

Pt 





At case temperature (T^) = 25°C. 


35 

35 

35 

35 

At case temperatures above 25°C. 



Derate linearly at 0.2 W/°C 


For other conditions. 



See Figs. 1, 3 and 4 


♦TEMPERATURE RANGE: 






Storage & operating (Junction). 



-65 to 200 


♦PIN TEMPERATURE: 






1/32 in. (0.8 mm) from seating plane for 10 s max. . 


235 

235 

235 

235 


* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3878); JS-6 RDF-1 {2N3879, 2N5202, 2N6500). 


2-63 


< < 













Power Transistors 


2N3878, 2N3879, 2N5202, 2N6500 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25^C unless otherwise specified: 


CHARACTERISTIC 

SYMBOL 

Collector Cutoff Current: 

With base-emitter junction reverse- 
biased 

'CEV 

With base-emitter junction 
reverse-biased and Tq = 150°C 

With base open 

•CEO 

Emitter Cutoff Current 

'ebo 

Collector-to-Emitter Sustaining 

Voltage 

With base open 

VcEO^sus) 

With external base-to-emitter 
resistance (Rbe) 

Vcer(sus) 

DC Forward-Current Transfer 

Ratio 

UJ 

u. 

.c 

Collector-to-Emitter 

Saturation Voltage 

Vcglsat) 

Base-to-Emitter Voltage 

vbe 

Base-to-Emitter Saturation 

Voltage 

V0E(sat) 

Collector-to-Base Output 

Capacitance 

(f = 1 MHz. VcB = 10 V) 

Cob 

Second Breakdown Collector Current ; 


With base forward-biased and 

1-s nonirepetitive pulse 

•s/b 

Magnitude of Common Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer 

Ratio If ^10 MHz) 


Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio If = 1 kHz) 

hfe 

Thermal Resistance 

Junction-to-case 

•^Ojc 



100 -1.5 

110 0 
120 -1.5 







♦ In accordance with JEDEC registration data format JS-6 RDF-2 
(2N3878); JS-6 RDF-1 {2N3879, 2N52p2. 2N6500). 

® CAUTION: Sustaining voltages Vcer(sus) MUST 

NOT be measured on a curve tracer. 

Pulsed, pulse duration = 300 ms, duty factor ^ 2 %. 
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Power Transistors 


2N3878, 2N3879, 2N5202, 2N6500 
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468,0 2 "^eSiQo 2 46 8|000 

COLL ECTOR-TO-EMITTER VOLTAGE (Vce) — V 

92CS-23756 


Fig. 1 - Maximum operating areas for 2N3879, 2N5202, and 2N6500. 



BASE-TO-EMITTER VOLTAGE (V be )—V 

92CS-13227 

Fig. 2 - Typical input characteristics for all types. 
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COLLECTOR CURRENT (Ic) 


Power Transistors 


2N3878, 2N3879, 2N5202, 2N6500 


CASE TEMPERATURE (Tc) = 25®C 
(CURVES MUST BE DERATED LINEARLY' 
WITH INCREASE IN TEMPERATURE) 


Ic(MAX.) PULSED"** 



|lS/b-LIMITED| 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 


92CS-23755RI 


Fig. 3 - Maximum operating areas for 2N3878. 



0 50 100 150 200 

EFFECTIVE CASE TEMP. OR CASE TEMP. (Tgpp OR T^.)—°C 

92SS-3690 


Fig. 4 ~ Dissipation derating for all types. 


2-66 






















































Power Transistors 


2N3878, 2N3879, 2N5202, 2N6500 



92CS-13236 

Fig. 5 - Typical saturation-voltage characteristics 
for 2N3878, and 2N3879. 



COLLECTOR CURRENT (Ic)—A 

92CS-I3234 

Fig. 6 - Typical turn-on time for 2N3879, 2N5202, 
and 2N6500. 
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Fig. 7 - Typical saturation-voltage characteristics 
for 2N5202. 
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Fig. 8 - Typical storage time for 2N3879, 2N5202, 
and 2N6500. 



Fig. 9 - Typical saturation-voltage characteristics 
for2N6500. 
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COLLECTOR CURRENT (Ic)—A 
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Fig. 10- Typical fall time for 2N3879, 2N5202, 
and 2N6500. 
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COLLECTOR CURRENT (Ic) —A COLLECTOR CURRENT (Ic)—A COLLECTOR CURRENTdcHA 


Power Transistors 


2N3878, 2N3879, 2N5202, 2N6500 



BASE-TO-EMITTER VOLTAGE (VgE)—V 

92CS-I3228 

Fig. 11 — Typical transfer characteristics for all types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vqe) = 2 v] 
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COLLECTOR CURRENT (Ic)—A 


Fig. 12 - Typical dc beta characteristics for 

2N3d78 and 2N3879. 


® WSE TEMPERATURE (Tc) = 25"C jj||j 




iii liii 


BASE' CURRENT ( Ib) = io mA . J 


0 2 4 6 8 10 12 14 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92SS-2I97RI 

Fig. 13 — Typical output characteristics for 

2N3878, 2N3879 and 2N5202. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) = 2 V 

-ttft—~]— -j —ryn—^- 

I —- 



COLLECTOR CURRENT dc)- 


Fig. 14 — Typical dc beta characteristics for 2N5202. 



I75|c0LLECT0R-T0-EMITTER VOLTAGE (Vce) = 2V 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CS-23757 


-1-1—f-H-^-f- 

CASE TEMPERATURE (Tc)=25‘’C 



COLLECTOR CURRENT (Ic)—A 


Fig. 15 — Typical output characteristics for 2N6500. 


Fig. 16 — Typical dc beta characteristics for 2N6500. 




































































Power Transistors 


2N3878, 2N3879, 2N5202, 2N6500 

TRANSITION AND STORAGE-TIME CHARACTERISTICS FOR SWITCHING TYPES,>4f Case Temperature (Tq) =25^0: 



CHARACTERISTIC 


TEST CONDITIONS 


VOLTAGE 
V dc 



CURRENT 

Adc 



* In accordance with JEDEC registration data format (JS-6, RDF-1) 

IC MONITOR 
TEKTRONIX P602I 

CURRENT r-f-f-1 

PROBE* \ <R, 


INPUT FROM 
HEWLETT 
PACKARD 
2I9A PULSE 
GENERATOR* 


INPUT PULSE 

< 20 ns 

< 20 ns 

REP. RATE =500 Hz 
PULSE DURATION 

> 20 ixs 


Ib monitor 

TEKTRONIX 

P602I 

CURRENT PROBE"* 


6.8 ft V hk. 

► DEVICE^— 

► 12ft UNDER TEST 


RL=7.5ftF0R 2N3879, 2N5202 
R, =10 ft FOR 2N6500 





F\g. 17 - Circuit used to measure switching times 
for 2N3879, 2N5202, and 2N6500. 


Fig. 18 - Oscilloscope display for measurement of switching times. 
(Circuit shown in Fig. 1 ). 


CLARE 

MERCURY-RELAY 
MODEL No. HGP-1004, 
OR EQUIVALENT 




VcEotsus)o ivcERtsus) 





TEKTRONIX 
OSCILLOSCOPE 
MODEL No. 503, 
OR EQUIVALENT 


J 0 50 75 90 0 657590,10 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

J 92CS-I5P40R? 

The sustaining voltages Vq^q^sus) and Vcer(sus) are acceptable when 
the traces fall to the right and above point "A" for types 2N3878, 
40375, and 2N5202; point "B” for type 2N3879; and point "C” for 
type 2N6500. The sustaining voltage Vcer(sus) is acceptable when 
92CS-I3239R3 the trace falls to the right and above point “D" for type 2N5202. 


Fig. 19 - Circuit used to measure sustaining voltages, Vq£q(sus} 
and Vq£p(sus) for all types. 


Fig. 20 - Oscilloscope display for measurement of sustaining 
voltages. 
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Power Transistors 


2N4036, 2N4037, 2N4314 


File Number 216 


Medium-Power Silicon 
P-N-P Planar Transistors 

General-Purpose Types for Industrial and 
Commerical Applications 

Features: 

■ Gain-bandwidth product (fj) = 60 MHz min. 

■ High breakdown voltages 

■ Planar construction provides low noise and low leakage 

■ Low saturation voltages 

■ High pulsed beta at high collector current 


TERMINAL DESIGNATIONS 



JEDEC TO-205AD 

The 2N4036, 2N4037, and 2N4314 are doubled-diffused, 
epitaxial-planar, silicon p-n-p transistors: they differ in 
breakdown-voltage ratings, leakage-current, and saturation 
characteristics. They are supplied in the JEDEC TO-205AD 
hermetic package. 

These transistors are intended for a wide variety of small- 
signal medium-power applications. With a minimum gain- 
bandwidth product (fr) of 60 MHz, these devices provide 
usefui gain at high frequencies. In addition, the 2N4036 is 
useful in high-speed saturated switching applications. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N4036 

-on 

2N4037 

-fin 

2N4314 

-on 

Vcev(SUS) 

Vbe = +1.5 V. 

. -85 

-60 

-85 

Vcer(sus) 

Rbe < 200 0. 

. -85 

-60 

-85 

‘VCEO(SUS). 

. -65 

-40 

-65 

'Vebo. 

... -7 

-7 

-7 


. -1.0 

-1.0 

-1.0 


. -0 .s 

-0.5 

-0.5 

‘Pt: 


Tc<25‘‘C. 

. 7 

7 

7 

Tc, Ta > 26* C... 

— 

1 

See Fig. 2 

— 

Pulsed. 


_See Fig. 1 _ 



*T„fl,Tj.... ..:-66 to 200 

*Tl (During soldering): 


At distance > 1/16 in. (1.58 mm) 


from seating plane for 10 s max..... 

230 


* In accordance with JEDEC registration data format {JS-6 RDF-1 2N4036; JS-9 RDF-2 2N4037, 2N4314). 
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Power Transistors 


2N4036, 2N4037, 2N4314 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25^C unless otherwise specified 



TEST CONDITIONS 

LIMITS 



VOLTAGE 

CURRENT 








CHARACTERISTIC 

V dc 

mA dc 

2N4036 

2N4037 

2N4314 

UNITS 


< 

o 

!Lj 

Vbe 

•c 

•b 


Max. 

Min. 

Max. 

Min. 

Max. 


'CBO 

-90* 




_ 

-O.r 

_ 

_ 

_ 


mA 

Ie 0 

-60* 




- 

-0.02 

- 

-0.25* 

- 

-0.25* 

ma 

'CEO 

-30 



0 

- 

-0.5* 

- 

-5* 

- 

-5* 

MA 

'CEX 

-85 

1.5 



- 

-100* 

_ 

_ 

- 

_ 

mA 

Tc = 150°C 

-30 

1.5 



- 

-0.1* 

- 

~ 

- 

- 

'ebo 


7 

0 


- 

-0.1* 

- 

_ 

- 

_ 

mA 


5 

0 


- 

-0.02 

- 

-1* 

- 

-1* 

MA 

^(BR)CBO 












m 

o 



-0.1 


-90 

_ 

-60* 

- 

-90* 

- 

V 

\^(BR)EBO 





mm 







Ie " -o.r mA 



0 

- 

B 

- 

-7 

- 

-7 

- 

V 

VcEv<sus) 


1.5 

-100 


gga 

- 

.o 

o 

CO 

1 

- 

-85*^ 

- 

V 

Vcer(sus) 





B 







Rbe< 200 



-100 



- 

-60b 

- 

-85b 

- 

V 

VcEo<sus) 



-100 

0 

1^ 

- 

-40b 

- 

-65b 

- 

V 

VQE(sat) 



-150 

-15 

- 

-0.65 

- 

-1.4 

- 

-1.4 

V 

'^be 

-10 


-150 


- 

-1.1 

- 

-1.5* 

- 

-1.5* 

V 

VBE(sat) 



-150 

-15 

- 

-1.4 

- 

- 

- 

- 

V 


-2 


-150 



200 

- 

- 

- 

- 



-10 


-0.1 



- 

- 

- 

- 



hpE 

-10 


-1.0 


- 

- 

15 

- 

15 

- 


-10 


-1503 


40 

140 

50 

250 

50 

250 



-10 


-5003 


20 

i 


- 

- 

- 


Ih^gl 












f = 20 MHz 

-10 


-60 



- 

3 

10 

3 

10 


^cb 




■ 








Ie = 0, f = 1 MHz 

-10* 





30 : 

- 

30* 

- 

30* 

PF 

Cib 


0.5 

0 


- 

90 

- 

90 

- 

90 

pF 

tr 

-30 


-150 

-15 

BB 

70 

- 

- 

- 

- 


^s 

-30 


-150 

-15 


600 

- 

- 

- 

- 



-30 


-150 

-15 


100 

- 

- 

- 

- 

ns 

^ON 

-30 


-150 

-15 


110 

- 

- 

- 

- 


^OFF 

-30 


-150 

-15 


700 

- 

- 

- 

- 







_ 

25* 

- 

25 

- 

25 

"C/W 

R0JA 





— 

165 

~ 

165 

_ 1 

- 

165 

°C/W 


* '‘2N''-types in accordance with JEDEC registration data format (JS-6 RDF-1 2N4036; JS-9 RDF-2 
2N4037, 2N4314). 

• VcB 

a Pulsed, pulse duration = 300 ms, duty factor < 2%. 

b CAUTION; The sustaining voltages Vcer(sus), and Vq^^Isus) MUST NOT be measured on a curve 

tracer. They should be measured by the pulse method (Note 'a'). 


2-71 




Power Transistors 

2N4036, 2K403t, 2N4314 


CASE temperature (Tj.) = 25“ C | 

(CURVES MUST BE DERATED LINEARLY NORMALIZED] 

With increase in temperature) power 

-—-r— multiplier J 

T PULSED OPERATION * I ^ 


»CEO 

■■(2N4036 a 2N4314) ' 

II I 

N FOR SINGLE 

_ NONREPETITIVE _ 

PULSE 


COLLECTOR-TO-EMITTER VOLTAGE (V^.^) — V 92CS-I74 4 3 

Fig. 1 - Maximum operating areas for 2N4036, 2N4037, and 
2N4314. 





0 2 5 50 75 100 125 . 150 175 200 

CASE TEMPERATURE (T(.) — “C 

92LS-I469RI 

Fig. 2 - Dissipation derating curve for 2N4036, 2N4037, and 
2N4314. 



-I -10 -100 -600 

COLLECTOR CURRENT (Ic)-mA 

92LS-I269R2 



Fig. 3 - Typical dc beta characteristics for all types. 


- 0.1 - 1.0 -10 -100 - 1,000 

COLLECTOR CURRENT (Ic)-mA 

'• 92LS-I292 

Fig. 4 - Typical dc beta characteristics for 2N4037 and 2N4314 
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0-4-8 -12 -16 -20 


COLLECTOR-TO-EMITTER VOLTAGE (VcE»-V 

92LS-l29IRt 

Fig. 5 - Typical large-signal output characteristics for 
2N4037 and 2N4314. 


2N4036, 2N4037, 2N4314 



Fig. 6 - Typical small-signal output characteristics for 
2N4037 and 2N4314. 




92LS-I282^ 

Fig. 7 - Typical output characteristics at Ta=— 55°C 
for 2N4037and 2N4314. 



92LS-I289RI 

Fig. 8 - Typical output characteristics at T/^=150°C 
for 2N4037 and 2N4314. 



BASE-TO-EWITTER VOLTAGE (Vbe)-V 

92LS-I29582 



Fig. 9 - Typical transfer characteristics for 2N4037 and 2N4314. 


Fig. 10- Typical small-signal beta characteristic for all types. 






































Power Transistors 


2N4036, 2N4037, 2N4314 




92LS-I268RI 

Fig. 11 - Typical collector cutoff current vs. junction temperature Fig. 12 - Typical saturation-voltage characteristics for2N4036. 
for 2N4036. 



COLLECTOR CURRENT (Ic)-mA 

92LS-I267RI 


OUTPUT TO 
OSCILLOSCOPE 
CHANNEL A 

z = io®a 

CiM = 20 pF 

15 ns 


+Vbb~4V 
ADJUST Ib,= Ib2 


INPUT FROM PULSE 
GENERATOR 
PULSE WIDTH=20/US 
PULSE REP. FREQ.=IOKHz 
10 ns 


lOO^F ?plOO/uF 


300 a. 1% 

CALIBRATE 


<) 


OUTPUT TO 
OSCILLOSCOPE 
CHANNEL B 

_Z = l 06 a. 

CiN= 20 pF 
tr $ 15 ns 


t 


92LS-I262RI 


Fig. 13 - Typical saturated switching times for type 2N4036. Fig. 14 - Circuit used to measure switching times for type 2N4036. 



INPUT-PULSE 
WAVE FORM 



OUTPUT-PULSE 
WAVE FORM 


90% —1 
1 10% 









n 92LS-I264 

-*1'0N 

*OFF-J 


Fig. 15 - Oscilloscope display for measurement of switching times. 
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Power Transistors 


File Number 1150 


2N4898, 2N4899, 2N4900 


Silicon P-N-P 
Medium-Power Transistors 

General-Purpose Types for Switching Applications 

Features: 

■ Low saturation voltages 
m Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 



The 2N4898, 2N4899 and 2N4900 are multiple-epitaxial 
p-n-p transistors. All are supplied in the JEDEC TO-213AA 
package. 

All these transistors are intended for a wide variety of 
medium-power switching and amplifier applications, such 
as series regulators and output stages of high-fidelity 
amplifiers. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

* VCEX(SUS) 

Vbe = -1.5 V, Rbe= lOOfi. 

VcE 0 {SUS). 

Vebo. 

Ic . 

IcM. 

Ib . 

* Pt 

At Tc up to 25‘’C . 

At Tc above 25® C . 

* Tj, Tttg. 

* Tl 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


* In accordance with JEDEC registration data. 


2N4898 

2N4899 

2N4900 


40 

60 

80 

V 

40 

60 

80 

V 

40 

60 

80 

V 

5 

5 

5 

V 

1 

1 

1 

A 

4 

4 

4 

A 

1 

1 

1 

A 

25 

25 

25 

W 


See Figs.1 & 3 




-65 to +200 


®C 


+235 


®C 
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Power Transistors 


2N4898, 2N4899, 2N4900 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25° C unless otherwise specified 



Pulsed, pulse duration = 300 ps, duty factor = 1.8%. 

^ CAUTION: Sustaining voltage, Vq^qIsus) , MUST NOT be measured on a curve tracer. (See Figs. 2 and 4.) 
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Power Transistors 


2N4898, 2N4899, 2N4900 



92CS-2I992 


Fig. 1 - Current derating chart for all types. 



Fig. 2 — Circuit used to measure sustaining voltage. 



CASE TEMPERATURE(Tc)-29*C 

(CURVES MUST BE DERATED 

LINEARLY WITH INCREASE 

IN TEMPERATURE) 



COLLECTOR-TO-EMITTER VOLTAGE (Vcg)- V 


92CM-3II20 

Fig. 3 — Maximum operating areas for all types. (Tq = 25°C). 


M PULSE CURRENT (Ip)RANGE MUST BE 0 2-0.4A 


j COLLECTOR-TO-EMITTER VOLTAGE 


The sustaining voltage, Vq^qIsus), is acceptable 
when the trace falls to the right of point “A" for 
type 2N4898; point "B” for type 2N4899; and 
point "C" for type 2N4900. 


Fig. 4 — Oscilloscope display for measurement of sustaining voltages. 
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Power Transistors 


2N5038, 2N5039, 2N6496 File Number 698 


High-Current, High-Power High-Speed 
Siiicon N-P-N Pianar Transistors 

Devices for Switching and Amplifier Circuits in Industrial and 
Commercial Applications 

Features: 

■ Maximum operating area curves for dc and pulse operation 

■ Is/b-limit line beginning at 28 V 
m High collector current rating 

■ High-dissipation capability 

TERMINAL DESIGNATIONS 

The 2N5038, 2N5039 and 2N6496 are epitaxial siiicon n-p-n 
planar transistors. They differ in breakdown-voltage ratings, 
leakage-current, and dc-beta values. 

The high current-handling capability of these transistors in 
cpriiunction with fast switching speeds make these devices 
especially suited for switching-control amplifiers, power 
gates, switching regulators, converters, and inverters. Other 
recommended applications include dc-rf amplifiers and 
power oscillators. These transistors are supplied in the 
JEDEC TO-204AA package. 


c 



92CS-27516 


JEDEC TO-204AA 


MAXIMUM RfSjmQS, Absolute-Maximum Values: 

♦COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With — 1.5 volts (Vgg) of reverse bias and 

external base-to-emitter resistance (RgE) = 100 12 . 

With Rgg < 50 12 . 

With base open. 

*EMITTER-TO-BASE VOLTAGE. 

♦CONTINUOUS COLLECTOR CURRENT. 

♦PEAK COLLECTOR CURRENT . 

♦CONTINUOUS BASE CURRENT. 

♦TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C and Vq^ up to 28 V. 

At case temperature of 100°C and V^b of 20 V. 

At case temperatures up to 25°C and Vq^ above 28 V . 

At case temperatures above 25°C and Vq^ above 28 V. 

♦TEMPERATURE RANGE: 

Storage & Operating (Junction) . 

PIN TEMPERATURE (During Soldering) 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. .. . 



♦in accordance with JEDEC registration data format (JS-6, RDF-1) 
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Power Transistors 


2N5038, 2N5039, 2N6496 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) - 25°C Unless Otherwise Specified 





TEST CONDITIONS 

LIMITS 






VOLTAGE 

CURRENT 









CHARACTERISTIC 

SYMBOL 


V dc 



A dc 

2N5038 

2N503g 

2N6496 

UNITS 




ffi 

< 

m 

< 

m 

CD 

Vbe 

■c 

•e 

‘b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



Collector Cutoff Current; 

'CEO 


55 





0 

- 

- 

- 

20 

_ 

_ 



With base open 


70 





0 

- 

20 

- 

- 

- 

- 


* 

With base-emitter 
junction reverse-biased 

'CEV 


110 

140 

130 


-1.5 

-1.5 

0 




- 

50 

- 

50 

- 

20 

mA 


At Tq = 150°C 



85 


-1.5 




- 

_ 

_ 

10 

_ 







100 


-1.5 




- 

10 

- 

- 

- 

- 






130 


0 




- 

- 

- 

- 

- 

25 


* 

Emitter Cutoff Current 

'ebo 



5 


0 



_ 

5 

_ 

15 

_ 

_ 

mA 





7 


0 



- 

50 

- 

50 

- 

50 



DC Forward-Current 

hFE 


5 



2® 



50 

200 

30 

150 

_ 

_ 


* 

Transfer Ratio 


5 



10® 



- 

- 

20 

100 

- 

- 


* 




5 



12® 



20 

100 

- 

- 

- 

- 


* 




2 



8® 



- 

- 

- 

... 

12 

100 


* 

Magnitude of Small-Signal 

















Forward-Current Transfer 

Ratio (At f 5 MHz) 

hfel 


10 



2 



12 

- 

12 


12 

- 



Col lector-to-Emitter 

















Sustaining Voltage; 
















* 

With base open 

VcEo(^us)b 





0.2 


0 

90 

- 

75 

- 

110 

- 

V 


With base-emitter 
junction reverse biased and 

external base-to-cmitter 
resistance (Rgg) = 100 

VcEx(sus)^ 




-1.5 

0.2 


0 

150 

- 

120 

- 

- 

- 



With Rg^ < 50 n 

VcerIsus)'’ 





0.2 


0 

110 

- 

95 

- 

130 

- 



Emitter-to-Base Voltage 

^EBO 





0 

0.05 


7 

- 

7 

- 

7 

- 

V 





5 



10® 



_ 

_ 

_ 

1.8 

_ 




Base-to-Emitter Voltage 

^BE 


5 



12® 



- 

1.8 

- 

- 

- 


V 





2 



8® 



- 

- 

- 

- 

- 

1.6 



Collector-to-Emitter 






lOa 


1.0 

_ 

_ 

_ 

1.0 

_ 

_ 


* 

Saturation Voltage 

V^glsat) 





12® 

20® 


1.2 

5 

- 

1.0 

2.5 

- 

2.5 

- 

- 

V 

* 







8® 


0.8 

- 

- 

- 

- 

- 

1.0 


* 

Base-to-Emitter 

Saturation Voltage 

V(S3t) 





20® 

8® 


5 

0.8 

- 

3.3 

- 

3.3 

- 

2.0 

V 


Output Capacitance 

Cob 

10 





0 


- 

400 

- 

400 

- 

400 

PF 


Second-Breakdown 

















Collector Current® 

's/b'* 


28 






5.0 

- 

5.0 

- 

5.0 

- 

A 


(With base forward biased) 


45 






0.9 

- 

0.9 

- 

0.9 

- 



Second-Breakdown Energy 

















(With base reverse biased, 

^S/h 




-4 

12 



13 

- 

13 

_ 

- 

- 

mJ 


Rg = 20 n, L = 180 mH) 




-4 

8 



- 

- 

- 

- 

5.7 

- 


* 

Sat. Switching Rise Time 


< 

o 

o 




10 


1.0® 

- 

- 

- 

0.5 

_ 

_ 





30 V 




12 


1.2® 

. - 

0.5 

- 

- 

- 

- 









8 


0.8® 


- 

- 

- 

- 

0.5 


* 

Sat. Switching Storage Time 


< 

o 

o 




10 


1.0® 

_ 

_ 

_ 

1.5 

- 

- 





30 V 




12 


1.2® 

- 

1.5 

- 

- 

- 

- 

jUS 








8 


0.8® 

- 

- 

- 

- 

- 

1.5 


* 

Sat. Switching Fall Time 


< 

n 

o 




10 


1.0® 

- 

- 

- 

0.5 

_ 

_ 




‘f 

30 V 




12 


1.2® 

- 

0.5 

*- 

- 

- 

- 









8 


0.8® 

- 

- 

- 

- 

- 

0.5 



Thermal Resistance 

















(Junction-to-Case) 



10 



10 



- 

1.25 

- 

1.25 

- 

1.25 

°C/W 


^ Pulsed; pulse duration <350 ps, duty factor = 2%. 

CAUTION; The sustaining voltages Vqeq(sus), Vcer(s*Js)< 
VcEX(sus) MUST NOT be measured on a curve tracer. 


^ Ib^ “ IB2 ~ shown. 

*ln accordance with JEDEC registration data format (JS-6, RDF-1) 


^ IS/b 'S defined as the current at which second breakdown occurs at a 
specified collector voltage with the emitter-base junction forward- 
biased for transistor operation in the active region. 

® Pulsed; 1-s non-repetitive pulse. 

^ Es/b is defined as the energy at which second breakdown occurs 
under specified reverse-bias conditions. Es/b = VzLI^ where L is a 
series load or leakage inductance and I is the peak collector current. 
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COLLECTOR CURRENT (Ic)-i 


Power Transistors 


2N5038, 2N5039, 2N6496 


CASE TEMPERATURE (Tcj^ZSHC I 

(FOR TC ABOVE 25®, DERATE LINEARLY)T 


Ic MAX. (PULSED) 

u 


1 1 

Ic MAX. (CONTINUOUS; 

1 



PULSE OPERATION 






FOR SINGLE 

NONREPETITIVE PULSE 


VcEO MAX. = 75 V 
(2N5039) 

VceoMAX.= 90V . 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 
■ig. 1 — Maximum operating areas for all types. 


NOTE; CURRENT DERATING AT CONSTANT VOLTAGE - 
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION 
AND Is h-LIMITED PORTION OF MAXIMUM-OPERATING ‘ 
AREA-CURVES. DO NOT DERATE THE SPECI- . 

FIED VALUE FOR Ic MAX.__ - 



CASE TEMPERATURE (Tr)- 


Fig. 2 — Dissipation derating curves for all types. 






















COLLECTOR CURRENT(Ic)—y 


Power Transistors 


2N5038, 2N5039, 2N6496 



IcMAX. (C0NTINU0US)2N5938, 2N5039 





‘■l° 






■ 

jHIIHI 

10 

Ic MAX. (CONTINUOUS) 
2N6496 


a 





■ 

iHl 

















■ 

imam 


■1 

HH 


c 



-V 


■ 



■ 

m 




c - 0 ^ 




1 



■ 






■ 

■ 


1 






IH 

■ 



liVWi 

Hi 

m 








._ 




■ 








Is/b - LIMITED-^ 


i 

HH' 






Vc 

Vc 

XXX 

< < < 

55 2 

o o o 

UJ lU UJ 

n 

75V(2N5039 


1 

■■■ 






90V(2N5038)-| 
MOV (2N6496)~-| 

b! 

ic|H 





lb 



rr 

75 


2 

^110 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

92CS'228I2 


Fig. 3 - Maximum operating areas for all types. 



Fig. 4 - Typical gain-bandwidth product for all types. 




Fig. 5 - Maximum reverse-bias, second-breakdown characteristics 
for 2N5038 and 2N5039. 



Fig. 6 - Maximum reverse-bias, second-breakdown characteristics 
for 2N5038 and 2NS039. 




Fig. 7 - Maximum reverse-bias, second-breakdown characteristics 
for2N6496. 


Fig. 8 - Maximum reverse-bias, second-breakdown characteristics 
for 2N6496. 
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COLLECTOR CURRENT (I q) - ■ 


Power Transistors 


2N5038, 2N5039, 2N6496 


COLLECTOR-TO-EMITTER voltage lVcEi= 5 V ^ ^ 


COLLECTOR - TO-EMITTER VOLTAGE 








i'n I\l 



0 os 1.0 1.5 2.0 2.5 3.0 

BASE-TO-EMITTER VOLTAGE (Veg)—V 

92CS-2a79l 

Fig. 9 - Typical transfer characteristics for 2N5038. 


COLLECTOR CURRENT (Ic)-A 


Fig. 10- Typical dc beta characteristics for 2N5038. 


COLLECTOR-TO-EMITTER VOLTAGE (Vc£)=5VP 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) = 5V 








0 0.5 1.0 1.5 2.0 2.5 3.0 

BASE-TO-EMITTER VOLTAGE (Vbe) - V 

92LS-I466RI 

Fig. 11 - Typical transfer characteristics for 2N5039. 


2 468 2 468 2 468 2 

0.01 0.1 I 10 40 

COLLECTOR CURRENT (Ic) —A 

92CS-22792 

Fig. 12 -Typical dc beta characteristics for 2N5039. 


COLLECTOR-TO-EMITTERtt 
VOLTAGE (Vrc)* 2V 44+fflf 


COLLECTOR-TO-EMITTER V0LTA6Efe{VcE) = 2 V 



BASE-TO-EMITTER VOLTAGE (Vbe)—V 

92CS-22800 

Fig. 13 - Typicaf transfer characteristics for 2N6496. 



COLLECTOR CURRENT ( Iq ) —A 


Figf. 14 - Typical dc beta characteristics for 2N6496 



















































COLLECTOR CURRENT Hr) 


Power Transistors 


2N5038, 2N5039, 2N6496 



92LS-I460 

Fig. 15 - Typical output characteristics for 2N5038. 



92CS-22804 

Fig. 16 - Collector-to-emitter sustaining voltage characteristic 
for all types. 



0 0.5 I.O I.5 2.0 2.5 3.0 


BASE -TO-EMITTER VOLTAGE (VgE) —V 


92LS-I465R2 



COLLECTOR-TO-EMITTER VOLTAGE (V^eI-V 

92LS-I464 


Fig. 17 - Typical output characteristics for 2N5039. 


Fig. 18 - Typical input characteristics for 2N5038 and 2N5039. 



92CS-22802 



92CS-2280I 


Fig. 19- Typical output characteristics for 2N6496. 


Fig. 20 - Typical input characteristics for 2N6496. 












































Power Transistors. 


2N5038, 2N5039, 2N6496 


CLARE 

MERCURY-RELAY 
MODEL No. HGP-1004, 
OR EQUIVALENT 




TEST 

, 5lil< 

^ 0.5 

tr^ 

> 4-;i 5v 

rT r 


CHANNEL A 

O 

TO 

HEWLETT-PACKARD 
L OSCILLOSCOPE 

MODEL No. 130B, 
OR EQUIVALENT 


Vcer(sus)|^ 

Eo(sus)^^ 

IIOJI 6V 
I W 

L = 15mH for Vq£q(sus) and 
Vc£r(sus) measurements i 
L = 2mH for Vq^j^Isus) measurements 



92LS-I468R3 


Fig. 21 - Circuit used to measure sustaining voltages Vq^q(sus), 
and Vq^^(sus). 



The sustaining voltages (V 0 gQ(sus), Vq^rIsus), and ' 
VcEX^®^®) are acceptable when the traces fall to the 
right of point "A" for type 2N5039, point "B" for 
type 2N5038 and point "C” for type 2N6496. 

(NOTE: 2N6496 is not tested for V^Exisus).) 


Fig. 22 - Oscilloscope display for measurement of sustaining voltages 
(Test circuit shown in Fig. 22). 



COLLECTOR CURRENT (Ic)-A 


Fig. 23 - Typical rise-time and fall-time characteristics for all types. 


0-+25V RJ + 30V 



92CS-22377RI 

Fig. 25 - Circuit used to measure switching times for all types. 



Fig. 24 - Typical storage time characteristic for all types. 



Fig. 26 — Phase relationship between input and output currents 
showing reference points for specification of switching 
times. (Test circuit shown in Fig. 26). 












Power Transistors 


File Number 321 


2N5239, 2N5240 


High-Voltage, Silicon N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications in 
Industrial and Commerical Service 

Features: 

■ High voltage ratings: \/cer[sl/s] 

=350 V, Rbb < 50 O (2N5240) 

=250 V, Rbb <50 0. (2N5239) 

■ High power dissipation rating: 

Pt= 100 Wat Vce=125 V, Tc = 25°C 

■ For switching applications where circuit values and operating conditions require a 
transistor with a high second-breakdown rating (Is/b) (limit line begins at 125 V) 

■ Exceptional second-breakdown: 0.8 A at Vcb = 125 V 

■ Maximum area-of-operation curves for dc and pulse operation 



The 2N5239 and 2N5240* are multi epitaxial silicon n-p-n 
power transistors. 

The high breakdown voltage ratings and exceptional sec¬ 
ond-breakdown capabilities of these transistors make them 
especially suitable for use in series regulators, power ampli¬ 
fiers, inverters, deflection circuits, switching regulators, 
and high-voltage bridge amplifiers. 

These types differ In breakdown voltage and leakage current 
values. The 2N5239 and 2N5240 are supplied in steel JEDEC 
TO-204AA hermetic packages. 

• RCA Dev. No. TA2765 and TA2765A, respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO. 

Vcer(SUS) 

Rbe < 50 O. 

*VcEo(sus). 

*Vebo . 

*lc. 

*Ib. 

*Pt: 

Tc<25°Cand Vce<125V. 

Tc<25°Cand Vce<125 V. 

Tc>25°Cand Vce>125 V. 

Tslg,Tj. 

Tl 

At distance >1/32 in. (0.8 mm) 

from seating plane for 10 s max. 

* In accordance with JEDEC registration data 


2N5239 

300 

250 

225 


_5 _ A 

_2 _ A 

_100_ W 

See Fig. 1 _ 

See Fig. 1 _ 

-65 to 200 _ °C 


2N5240 

375 V 

350 V 

300 V 


230 


°C 
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Power Transistors_ 

2Nj5239, ^5240 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C unless otherwise specified 




TEST CONDITIONS 

LIMITS 




VOLTAGE 

CURRENT 

. 


■' 




CHARACTERISTIC 

Vdc 

Adc 

2N5239 

2N5240 

UNITS 



VCE 

Vbe 

Ic 

IB 

Min. 

Max. 

Min. 

Max. 



ICEO 

200 



0 

_ 

5 

_ 

2 




300 

-1.5 



_ 

4 

_ 



* 

ICEV 

375 

-1.5 





_ 

2 

mA 












(Tc = 150«C) 

300 

-1.5 



— 

5 

— 

3 



lEBO (Veb = 5 V) 



0 



5 

— . 

1 


* 

(Veb = 6 V) 



0 


— 

20 

— 

20 



Vebo 




0.02 

6 

_ 

6 

_ 


* 

VCEO(SUS)® 



0.2b 


225 

_ 

300 

_ 

V 


VCER(SUS)a (Rbe < 50 0) 



0.2b 


250 

_' 

350 

_ 




10 


0 . 4 b 


20 

80 

20 

80 


* 

hFE 

10 


2b 


20 

80 

20 

80 


* 


10 


4 . 5 b 


5 

— 

5 

— 


* 

Vbe 

10 


2b 


_ 

3 

__ 

3 






2b 

0.25 

_ 

2.5 

_ 

2.5 

V 

* 

VcE(sat) 



4 . 5 b 

1.125 

_ 

5 


■ '5,;, . 


* 

Is/b (t = 1 s) 

125 




0.8 

— - 

0.8 


A 

* 

lhfe|(f = 1 MHz) 

10 


0.2 


2 

— ^ 

2 

— 


* 

hfe (f = 1 kHz) 

10 


4 


20 

■■_ 

20 

_ 



fr 

10 


0.2 I 


2 

_ 

2 

_ ^ 

MHz 


Cobo (f = 1 MHz) 

10C 


1 

0 


_ 

250 

_ 




Rffjc 


i 


_i 

- 

1.75 

- 


OH 


* In accordance with JEDEC registration data. 

a CAUTION; The sustaining voltages Vceo(sus) and Vcer(sus) MUST NOT be measured on a curve tracer, 
b Pulsed: pulse duration < 350 ps, duty factory < 2%. 
c VcB value. 




Fig. 1 - Derating curves for both types. 


Fig. 2 — Typical dc beta characteristics for both 
types. 



























COLLECTOR CURRENT(Ic) 


Power Transistors 




































































































































































COLLECTOR CURRENT (Xc) — mA 


Power Transistors 


2N5239, 2N5240 




Fig. 8 — Typical saturated-time (turn-on or fall) 
as a function of collector current for 
both types. 



ttiA-itrrRi 


Fig. 10 — Oscilloscope display for Vceo(sus) 
and Vcer(sus) measurement. 


Fig. 9 — Circuit used to measure sustaining 

voltages, VcEoi^^^) Vcer(sus) for 
both types. 



Fig. 11 — Circuit used to measure switching 
times for both types. 



92C8-I2874 

Fig. 12 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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Power Transistors 


File Number 322 


2N5294, 2N5296, 2N5298 


Silicon N-P-N Transistors 

General-Purpose Types for Medium-Power Switching and 
Amplifier Applications 

Features: 

• Low saturation voltage - 

VcBisat) = 1 V max. at h = 0.5 A {2N5294) 

= 1 V max. at lc = 1 A (2N5296) 

= 1 V max. at h = 1.5 A {2N529d) 

• Maximum safe-area-of-operation curves specified 
for DC and pulse service 



The 2N5294, 2N5296. and 2N5298 are triple-diffused silicon 
n-p-n transistors. They are intended for a wide variety of 
medium-power switching and amplifier applications such 
as series and shunt regulators, and in driver and output 
stages of high-fidelity amplifiers. 

These plastic power transistors differ in voltage ratings and 
in the currents at which the parameters are controlied. 

All types are supplied in the JEDEC TO-220AB 
(VERSAWATT) piastic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 




2N5294 

2N5296 

2N5298 


•COLLECTOR-TO-BASE VOLTAGE. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 


80 

60 

80 

V 

With -1.5 volts (Vbe) of reverse bias. 

.VcEv(SUS) 

80 

60 

80 

V 

With external base-to-emitter resistance (Rbe) = 100 0 . 

.Vcer(sus) 

75 

50 

70 

V 

With base open .'. 

.‘VcEofSUS) 

70 

40 

60 

V 

*EMITTER-TO-BASE VOLTAGE. 


7 

5 

5 

V 

•COLLECTOR CURRENT . 


4 

4 

4 

A 

•BASE CURRENT...... 

•TRANSISTOR DISSIPATION. Pt 


2 

2 

2 

A 

At case temperatures up to 25* C. 


36 

36 

36 

W 

At case temperatures above 25*C. 


Derate linearly at 0.288 

W/®C 




or see Figs. 1 & 2 



At ambient temperatures up to 25® C. 


1.8 

1.8 

1.8 

W 

At ambient temperatures above 25® C. 


Derate linearly at 0.0144 

W/®C 

•TEMPERATURE RANGE: 






Storage & Operating (Junction). 



-65 to +150 


®C 

LEAD TEMPERATURE (During Soldering): 






At distance >1/8 in. (3.17 mm) from case for 10 s max. 


_ 

235 

_ 

®C 


*ln accordance with JEDEC registration data. 
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Power Transistors 


2N5294, 2N5296, 2N5298 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^0, Unless Otherwise Specified. 




TEST CONDITIONS 

LIMITS 




DC 

DC 












Emitter 

DC 








Characteristic 

Symbol 

Collector 

or Base 

Current (A) 

2N5294 

2N5296 

2N5298 

Units 



Voltage (V) 

Voltage (V) 












VCE 

Veb 

Vbe 

b 

b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 




65 


-1.5 




0.5 

_ 



0.5 


Collector-Cutoff Current 

With base-emitter junction 

•CEV 

35 


-1.5 




” ■ 


2 

” 

-* 

mA 



65 


-1.5 










reverse biased 

bEV 





6 




3 

mA 


(Tc = 150»C) 

35 


-1.5 






5 



Collector-Cutoff Current 

With externa! base-to-emitter 

bER 

50 





- 

0.5 

- 

- 

- 

0.5 

mA 

ICER 

(Tc = 150»C) 

50 






2 






resistance (Rbe) = 100^ 









2 

mA 

Emitter-Cutoff Current 

'ebo 


7 

5 




_ 

1 


1 


1 

mA 



4 



0.5 


30 

120 


_ 

- 



DC Forward-Current Transfer Ratio 

hFE' 

4 



1 


- 

- 

30 

120 

- 

- 



4 



1.5 


- 

- 

- 

- 

20 

80 


Collector-to-Emitter 





0.1 

0 

70 

- 

- 

- 

- 

- 


Sustaining Voltage 

VcEo(sUsf 




0.1 

0 

- 

- 

40 

- 

- 

- 

V 

With base open 




B.l 

0 

- 

- 



60 

“ 







0.1 


75 

_ 






With external base-to-emitter 





0.1 


_ 

_ , 

50 



- 

V 

resistance (Rbe) = 100^ 




0.1 


- 

- 

- 

- 

70 

- 






-1.5 

0.1 


80 

_ 

_ 

__ 




With base-emitter junction 

VcEV^^^^^ 



-1.5 

0.1 



- 

60 


_ 


V 

reverse biased 



-1.5 

0.1 



- 

- 

- 

80 

- 




4 



0.5 


- 

1.1 

- 

- 

- 

_ 


Base-to-Emitter Voltage 

Vbe' 

4 



1 


- 

- 

- 

1.3 

- 

- 

V 


4 



1.5 


- 

- 

- 

- 

- 

1.5 







0.5 

0.05 


1 




_ 


Collector-to-Emitter 

VceCsat)^ 




1 

0.1 

_' 


_ 

1 


_ 

V 

Saturation Voltage 




1.5 

0.15 

- 

- 

- 


- 

1 


Gain-Bandwidth Product 

fj 

4 



0.2 


0.8 


0.8 

- 

0.8 

- 

MHz 

Sat. Switching Time 





0.5 

0.05° 


• 5 






Turn-On (See Figs. 22 - 24) 

^on 

Vcc = 30 



1 

0.1° 

- 

- 


5 

- 

- 

ps 






1.5 

0.15° 

- 

- 

- 

- 


5 






0.5 

-0.05° 


15 

_ 

- 

_ 

_ 


Turn-Off (See Figs.22 - 24) 

•off 

o 

CO 

II 

o 

o 

> 



1 

-0.1*’ 

- 

- 

- 

15 


_ 

ps 





1.5 

-O.IS*’ 

- 

- ^, 

- 


_ 

15 

Thermal Resistance 














(Junction-to-Case) 

^J-C 






- 

3.5 

- 

3.5 

- 

3.5 

“c/w 

(Junction-to-Ambient) 

__1 

^J.A 






-I,J 

70 

““ i 

70 

- 

70 

"c/w 


° | 0 ^ value (turn-on base current). ^ 102 value (turn-off base current). 

*ln accordance with JEDEC registration data. 


^ Pulsed, pulse duration = 300 /js, 
duty factor = .018. 
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Power Transistors 


2N5294, 2N5296, 2N5298 
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92CM-40282 


Fig. 1 - Maximum operating areas for all types. 



EFFECTIVE CASE TEMP. OR CASE TEMP. {Teff OR Tc)-®C 
Fig. 2 - Derating curve for all types. 



COLLECTOR CURRENT Ic (A) 


92CS-40283 

Fig. 3 - Typical DC beta characteristics for all types. 
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Power Transistors 


2N5294, 2N5296, 2N5298 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

BASE-EMITTER VOLTAGE Vee (V) 


92CS-402e4 

Fig. 4 - Typical input characteristics for all types. 



92CS-40285 


Fig. 5 - Typical output characteristics for all types. 



Fig. 6 - Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 


Fig. 7 - Transient thermal resistance 
characteristics for all types. 

























Power Transistors 


File Number 1029 


2N5301, 2N5302, 2N5303 


High-Current High-Power 
High-Speed N-P-N Power 
Transistors 

Features: 

■ Specification for Mfe and VcBisat) up to 30 A 

m Current gain-bandwidth product fj — 2 MHz min. at 1 A 

■ Low saturation voitage with high beta 

■ High dissipation capability 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 



The 2N5301, 2N5302 and 2N5303 are epitaxial-base 
silicon n-p-n transistors intended for a wide variety of high- 
power, high-current applications, such as power-switching 
circuits, driver and output stages for series and shunt 
regulators, dc-to-dc converters, inverters, and solenoid 
(hammer)/relay drivers. ‘ 

These devices differ in maximum voltage ratings and 
VcE(sat), VBE(sat), and Vbe characteristics. All are supplied 
in JEDEC TO-204AA hermetic steel packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcBO. 

* VcEo(sus). 


2N5301 

40 

40 

2N5302 

60 

60 

5 

2N5303 

80 

80 

V 

V 

V 




30 


A 

* IcM. 



50 


A 




7.5 


A 

Irm. 



15 _ 


A 

* Pt 






At Tc < 25” C. 



200 _ 


W 

AtTc>25”C. 

.derate linearly 


1.15 _ 


W/°C 




See Figs. 1 & 2 



* T„,g 



-65 to 200 _ 


°C 

Tl 






At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


230 


”C 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
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Power Trensistprs 


2N5301, 2N5302, 2N5303 

ELECTRICAL CHARACTERISTICS, af Case Temperature (Tq) = 25° C unless otherwise specified 


CHARAC¬ 

TERISTIC 


* 'CEX 

Tc = 


VcEo(sus) 


VcE(sat) 


'S/b 
tp = 1 s 
nonrep. 

Ihfel 

f=1 MHz 


TEST CONDITIONS 
VOLTAGE I CURRENT 


LIMITS 

2N5302 


•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



- 

1 

- 

1 

- 

1 



- 

1 


1 


1 



- 

10 

- 

10 

- 

10 



- 

5 


5 

- 

5 



- 

5 

- 

5 

- 

5 

lb 

10b 

15b 

20b 

30b 


40 

15 

5 

60 

40 

15 

5 

60 

40 

15 

5 

60 

0.2 


40 

- 

60 

- 

80 

- 

lOb 

15b 

20b 

30b 


- 

1.7 

3 

- 

1.7 

3 

- 

1.5 

2.5 

lOb 

15 b 

20 b 

20 b 

1 

1.5 

2 

4 

- 

1.7 

1.8 

2.5 

- 

1.7 

1.8 

2.5 

- 

1.7 

2 

2.5 

10 b 

15 b 

20 b 

20 b 

30b 

1 

1.5 

2 

4 

6 

- 

0.75 

2 

3 

- 

0.75 

2 

3 

- 

1 

1.5 

2 




(See Fig.8) 

Vcc = 

30 


10 

10 

10 

1 

ic 

ic 


1 

2 

1 

- 

1 

2 

1 

- 

R0JC 

20 


5 

.. ..J 

- 

0.875 

- 

0.875 

- 

accordance with JEDEC registration data format JS-6 RDF-1. 

"VcE 

Pulsed; pulse d 
duty factor = ’ 





JRRENT dc)- 




















































































































Power Traneietprs 


2N5301, 2N5302, 2N53Q3 



92CS-29802 


Fig. 6 — Typical delay-time and rise-time charac¬ 
teristics as a function of collector current 
for 2N5301, 2N5302, and 2N5303. 



Fig. 7 — Typical storage-time and fall-time charac¬ 
teristics as a function of collector current 
for 2N5301, 2N5302. and 2N5303. 



Fig. 8 — Equivalent test circuits for rise-time fa) and 
fall-time and storage-time (b) measurements 
for 2N5301. 2N5302, and 2N5303. 
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Power Transistors 


File Number 325 


2N5320, 2N5321, 2N5322, 2N5323 


Complementary N-P-N & P-N-P 
Silicon Power Transistors 

General-Purpose Types for Small-Signal, 
Medium-Power Applications 
Features: ^ 

■ 2N5322 I F-A/-P j 2N5320 

2N5323 ] Complements of: ^ 2N5321 

■ Maximum safe-area-of-operation curves 

■ Planar construction for low-noise and low leakage characteristics 

■ Low saturation voltage 

■ High beta at high collector current 



The 2N5320. 2N5321, 2N5322 and 2N5323 are 
doubled-diffused epitaxial-planar sHicdn power transistors 
intended for small-signal medium-power applications. The 
2N5320 and 2N5321 n-p-n types are actually high-current, 
high-dissipation versions of the 2N2102 with all of the 
salient features of that device. The 2N5322 and 2N5323, 
p-n-p complements of the 2N5320 and 2N5321, are actually 
high-current, high-power versions of the 2N4036 with all of 
its additional outstanding features. 

The 2N5320. 2N5321.2N5322, and 2N5323 are supplied in 
the TO-205AD package. 


MAXIMUM RATINGS, Adso/ufe-Max/mum Values: 


*VcBO. 

VcEV 

Vbe = -1.5 V. 

VcER 

Rbe= 100O. 

*VcEO . 

*Vebo. 

*lc . 

*Ib . 

*Pt 

Tc<25‘»C. 

Tc>25‘’C. 

*Tstg, Tj. 

•Tt 

At distance > 1/16 in. (1.58 mm) from seating plane 

for 10 s max. 


TERMINAL DESIGNATIONS 


C(CASE) 

92CS-27512 

JEDEC TO-205AD 


2N5321 

2N5323 

2N5320 

2N5322 


75 

-75 

100 

-100 

V 

75 

-75 

100 

-100 

V 

65 

-65 

90 

-90 

V 

50 

-50 

75 

-75 

V 

5 

-5 

7 

-7 

V 

2 

-2 

2 

-2 

A 

1 

-1 

1 

-1 

A 

10 

10 

10 

10 

W 


Derate linearly at 0.057 W/®C 

_-65 to+200 _ °C 


230 _ “C 



* In accordance with JEDEC registration data format (JS-6-RDF-1). 


2-97 













Power Transistors 


2N5320, 2N5321, 2N5322, 2N5323 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 25°C, unless otherwise specified 



* VcB 

* In accordance with JEDEC registration data format (JS-6 RDF-1) 

3 CAUTION: The sustaining voltages Vqeq^sus) and Vqer(sus) MUST NOT be measured on a curve tracer. 
^ Pulsed; pulse duration <C 300 jUs, duty factor 0.02. 

Pulsed; 0.4 s non-repetitive pulse. 
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Power Transistors 


2N5320, 2N5321, 2N5322, 2N5323 



92CS-17548 

Fig. 1 — Maximum operating areas for types 2N5320 and 2N5321. 



Fig.2 — Typical static beta characteristics for types 
2N5320 and 2N5321. 
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Fig.4 — Typical output characteristics for types 
2N5320and2N5321. 


1 _800 

COL 

lii 

LEC7 

OR T 

Hi 

O-EMITTER 

Pp 

VOL 

in 

TA 

Sj 

SE 

n 

(V 

TC 

if® 

1 

1 


1 

i 

Hi 

Sis 

ttfe 

1 

( 

1 



1 

srct 


1 

i 


1 

i 

1 

V 

1 



iPi 


t:; ± p S4k5fflB| 



3 

Hi 





ii, 


1 


1 

pp 

tj - 400 






r' 

r* 


1 


g; 

tCft 

rm 








i 


Ml 

li 

p 

-200 












.z... 

1 


M 




:zzt 

- 0 

P 


Is 

s 

- 0.6 - 0 

7 

-0.8 

lilt 

1 


8ASE- rO-EMITTER VOLTAGE (VgE/ - V 

92CS-I5002RI 

Fig.3 — Typical static beta characteristics for types 
2N5322 and 2N5323. 
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Fig.5 - Typical output characterisitcs for types 
2N5322 and 2N5323. 
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Power Transistors 


2N5320, 2N5321, 2N5322, 2N5323 



92CS-I7547 

Fig.6 — Maximum operating areas for types 2N5322 and 2N5323. 
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Fig. 7- Typical transfer characteristics for types 
2N5320and2N5321. 


COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = -4V 
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Fig.8 — Typical transfer characteristics for types 
2N5322 and 2N5323. 



92CS-I5006RI 

Fig.9 - Typical input characteristics for types 
2N5320 and 2N5321. 



92CS-I5007RI 


Fig. 10 — Typical input characteristics for types 
2N5322 and 2N5323. 
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Power Transistors 


2N5320, 2N5321, 2N5322, 2N5323 


Vbb^-IOV Vcc=30V 



direction of Ibi and 152 and re¬ 
verse polarity of Vbb and N/qc- 


Fig. 11 ~ Circuit used to measure switching times 
for all types. 
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Power Transistors, 


2N5415, 2N5416 


File Number 336 


Silicon P-N-P High-Voltage 
Planar Transistors 

For High-Speed Switching and Linear-Amplifier 
Applications in Military, Industrial and 
Commercial Equipment 

Features: 

■ 2N5415: p-n-p complement of 2N344Cr 
2N5416: p-n-p complement of 2N3439* 

■ Maximum safe-area-of-operation curves 

■ High voltage ratings: 

VcBo = -350 V max {2N5416) 

VcBo = -300 V max. {2N5416) 

-200 V max. {2N5415) 


TERMINAL DESIGNATIONS 



92CS-27512 


JEDEC TO-205AD 


The 2N5415 and 2N5416" are silicon p-n-p transistors with 
high breakdown voltages, high frequency response, and 
fast switching speeds. 

These transistors differ primarily in their voltage ratings. 
Typical applications include high-voltage differential and 
operational amplifiers; high-voltage inverters: and high- 
voltage, low-current switching and series regulators. 

The 2N5415 and 2N5416 are supplied in the JEDEC TO- 
205AD package. 


■Formerly RCA Dev. Types TA2819 and TA2819A. 

•Data on types 2N3439 and 2N3440 are given in RCA data bulletin 
File No. 64. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

2N5415 2N5416 


* VcBO ........... -200 -350 

VcER 

Rbe = 50 O. — -350 

* VcEo. -200 -300 

Vebo. -4 -6 

* Ic. -1 -1 

* Ib. -0.5 -0.5 

* Pt 

Tc<25®C. 10 10 

Tc > 25“ C... See Figs. 1 & 2 

Tc < 50“C ... 1 1 

Tc > 50° C.... o...................... Derate linearly at 6.7 6.7 

* T,to, Tj...... -65 to +200 

* Tl 

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 255 


V 

V 

V 

V 
A 
A 

W 


mW/' 


°C 


*ln accordance with JEDEC registration data format {JS-9 RDF-8). 
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Power Transistors 


2N5415, 2N5416 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tcl = 25°C 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

mA dc 

2N5415 

2N5416 

UNITS 



VCB 

< 

o 

m 

^BE 

'c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 





-250 



0 

- 

- 

- 

-50 



'CEO 


-150 



0 

- 

-50 

- 

- 

MA 

* 

'CBO 

Ie = o 

-280 

-175 





- 

-50 

- 

-50 

juA 




-300 

1.5 



- 

- 

_ 

-50 



'CEV 


-200 

1.5 



- 

-50 

- 

- 

juA 

* 

'ebo 



6 

4 

0 

0 



-20 

— 

-20 

juA 




-10 


-50b 


_ 

— 

30 

120 


* 

hpE 


-10 


-50b 


30 

150 

- 

- 



Vceo^sus) 




-50 

0 

-200a 

- 

-300a 

- 

V 


Vcer(sus) 

Rg^ = 50 ^2 




-50 


- 

- 

-350a 

- 

V 


< 

□□ 

m 


-10 


-50^ 


- 

-1.5 

- 

-1.5 

V 


VcE(sat) 




-50b 

-5 

- 

-2.5 

- 

-2 

V 

* 

'^fe 

f = 1 kHz 


-10 


-5 


25 

■ 1 

25 

- 


* 

hfel 

f = 5 MHz 


-10 


-10 


3 


3 

- 


* 

Re(hjg) 
f = 1 MHz 


-10 


-5 


- 

300 


300 1 


* 

^ib 

f = 1 MHz 



5 

0 


~ 

75 

- 

75 

pF 

* 

Cob 

f = 1 MHz 

-10 





- 

15 

- 

15 

pF 


's/b 

tp = 0.4 s nonrep. 


-100 




-100 

- 

-100 

- 

mA 


R^JC 






- 

17.5 

- 

17.5 

°C/W 


* In accordance with JEDEC registration data format (JS-9 RDF-8). 

3 CAUTION: The sustaining voltages Vq£q(sus) and V^gpisus) MUST NOT be measured on a curve tracer. 
Pulsed; Pulse = 300 jus; duty factor ^2%. 
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2N5415, 2N5416 
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Fig. 1 — Maximum safe operating areas. 



Fig. 2 — Dissipation derating curve. 3 — Typical dc beta characteristics for 

both types. 




COLLECTOR CURRENT (Ic) — m A 92CS-17512 


Fig. 4 — Typical gain-bandwidth product for 
both types. 


Fig. 5 — Typical coUector-to-emitter saturation 
voltage for both types. 












































































































































Power Transistors 


2N5415, 2N5416 
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BASE-TO-EMITTER VOLTAGE (Vbe> —v 92 cs -22546 

Fig. 6 — Typical input characteristics for 
both types. 
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COLLECTOR CURRENT (Ic) — mA 92CS-I75 

Fig. 7 — Typical turn-on time characteristic 
for both types. 


CASE TEMPERATURE (Tc) • 25» C 
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BBSSsasiKnusriiHiS 


BASE CURRENT (Ib) 0-2 m A [ 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) - V 

Fig. 8 — Typical output characteristics for 
both types. 
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COLLECTOR CURRENT (Ic) — mA 92CS-I75I- 

Fig. 9 — Typical storage-time characteristic for 
both types. 
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BASE-TO-EMITTER VOLTAGE (Vge) - V 

Fig. 10 — Typical transfer characteristics for 
both types. 


PULSE DURATION’30/is 





COLLECTOR CURRENT lie) —mA 92CS-I7SI9 

Fig. 11 — Typical fall-time characteristic for both 
types. 
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Power Transistors 


2N5490-2N5497 


File Number 353 


Silicon N-P-N 
VERSAWATT Transistors 

General-PurfDose Types for Medium-Power 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltage — 

VcE(sat) = 1 V max. at lc = 2 A (2N5490, 2N5491) 

1 V max. at Ic = 2.5 A (2N5492, 2N5493) 
1 1/ max. at lc = 3 A (2N5494, 2N5495} 

1 V max. at Ic = 3.5 A (2N5496, 2N5497) 


The 2N5490, 2N5491, 2N5492, 2N5493, 2N5494, 2N5495, 
2N5496 and 2N5497* are silicon n-p-n transistors. They are 
intended for a wide variety of medium-power switching and 
amplifier applications, such as series and shunt regulators 
and driver and output stages of high-fidelity amplifiers. 

Types 2N5491, 2N5493, 2N5494, and 2N5497 have formed 
emitter and base leads for insertion into TO-213AA sockets. 
Types 2N5490, 2N5492, 2N5494, and 2N5496 are electrically 
identical to the 2N5491, 2N5493, 2N5495, and 2N5497 but 
have straight leads. 

These plastic-package power transistors differ in voltage 
ratings and in the currents at which the parameters are 
controlled. 


‘Formerly RCA Dev. Nos. TA7317, TA7318, TA7315, TA7316, TA7313, 
TA7314, TA7311, TA7312, respectively. 


TERMINAL DESIGNATIONS 



o 


□ 

4 . 


92CS-40186 

JEDEC TO-220AA 




2N5490 






2N5491 




Moximum Ratings, Absolute-Maximum Values: 


2N5494 

2N5492 

2N5496 




2N5495 

2N5493 

2N5497 


COLLK(^TOR-TO-BASK VOLTAGF. 

■ 

(SO 

75 

90 

V 

COLLKCTOR-TO-KMITTKK SIJSTAININC; VOLTAGK: 






With -1.5 volts of reverse bias. 

\'(^P’Y(9US) 

00 

75 

90 


With external base-to-tmiitter resistance <RbG^ ~ lOOil 


50 

05 

80 

V 

With base open.... 


40 

55 

70 ; 

V 

EMITTER-TO-BASR VOLTAGE ... 

tbbo 

5 

5 

-5 

\' 

COU.ECTOR CURRENT. 

Ig 

7 

7 

7 

A 

BASE CURRENT . .... 

^B 

3 

3 

3 

A 

TR.VNSISTOR DLS8IPATION: .. 






At case temperatures up to 25'^C. 


50 

50 

50 

W 

At ambient temperatures up to .. 


1.8 

. 1.8 

1.8 

w 

At case temperatures above 25^^C . 

Derate linearly 

at 0.4 \V / 

or see 

Figs. 2 & 3. 

At ambient temperatures above 25 *Tj .. 


Derate 

linearly at 0.0144 W 


TEMPERATURE RANGE; 






.^ffirngp Rj f^ppr;itinp (.Innptwint 












LEAD TEMPERATURE (During Soldering): 






Atdistance > 1/8 in. (3.17 mm) frt)m case for 10 s ma.\ . . 

-4 


235 
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Power Transistors 


2N5490-2N5497 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) ^ 2^C Unless Otherwise Specified 




TEST 

CONDITIONS 

LIMITS 




DC 




Types 

Types 

Types 

Types 


Characteristic 

Symbol 

Voltage 


uo 

2N5496 

2N5494 

2N5492 

2N5490 

Units 


(V) 


Current (A) 

2N5497 

2N5495 

2N5493 

2N5491 




VCE 

Vbe 

'c 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 




85 

-1.5 

— 



1 








Collector-Cutoff Current 

'CEV 

55 

-1.5 






1 





mA 

With base-emitter junction 

70 

-1.5 








1 




reverse biased 


85 

-1.5 




5 









'CEV 

55 

-1.5 






5 





mA 


(Tq = 150°C) 

70 

-1.5 








5 






70 





0.5 








Collector-Cutoff Current 

'CER 

40 







0.5 




2 

mA 

With external base-to-emitter 


55 









0.5 




resistance (R 0 ^) = 100 0 


70 





3.5 








'CER 

40 







3.5 




5 

mA 


(Tc = 150OC) 

55 




- 





3.5 




Emitter-Cutoff Current 

'ebo 


-5 




1 


1 


1 


1 

mA 



4 


3.5 


20 

100 










4 


3 


- 


20 

100 



- 



DC Forward-Current Transfer Ratio 

^FE= 

4 


2.5 


- 

- 


- 

20 

100 






4 


2 


- 






20 

100 


Collector-to-Emitter Sustaining 















Voltage; 

VcE 0 (^^^)'^ 



0.1 

0 

70 


40 


55 


40 


V 

With base open 















With external base-to-emitter 
resistance (R 0 £) = 100 0 

VcER(susf 



0.1 


80 


50 


65 


50 


V 

With base-emitter junction 
reverse biased 

VcEV^^^^)*^ 


-1.5 

0.1 


90 


60 


75 


60 


V 



4 


3.5 


- 

1.7 



. 







4 


3 


- 



1.5 

- 





Base-to-Emitter Voltage 

Vbe' 

4 


2.5 


- 





1.3 



V 



4 


2 









1.1 






3.5 ^ 

0.35 


1 



. 





Collector-to-Emitter 

Vr>rf satl*" 



3 

0.3 




1 





V 

Saturation Voltage 




2.5 

0.25 






1 








2 

0.2 








1 


Gain-Bandwidth Product 

't 

4 


0.5 


0.8 


0.8 


0.8 


0.8 


MHz 

Sat. Switching Time: 




3.5 

0.35“ 


5 








Turn-On 

^on 

Vcc " 30 


3 

0.3“ 




5 





/2.S 



2.5 

0.25“ 






5 








2 

0.2 








5 






3.5 

0 . 35 '’ 


15 

- 

15 


- 

- 



Turn-Off 

‘off 

Vcc = 30 


3 

2.5 

0 . 3 ’’ 

0 . 25 '’ 


. 



15 



fiS 


_i 

_1 


2 

0.2 


- 






15 



Igi value (tufiven tiase current). ^ value (turn-off base cwrent). ' Pulsed, pulse duration = 300/is 









Power Transistors 


2N5490-2N5497 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tq} = 2^C Un/ess Otherwise Specified (Cont'd.) 


Characteristic 

Symbol 

TEST CONDITIONS 

LIMITS 

Units 

DC 

Voltage 

(V) 

DC 

Current (A) 

Types 

2N5496 

2N5497 

Types 

2N5494 

2N5495 

Types 

2N5492 

2N5493 

Types 

2N5490 

2N5491 

VCE 

^BE 

‘c 

•b 


Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Thermal Resistance: 
Junction-to-Case 

^J-C 






2.5 


2.5 


2.5 


2.5 

OC/W 

Junction-to-Ambient 

^J-A 






70 


70 


70 


70 

OC/W 



92CS-I5379 


Fig. 1 — Maximum operating areas for types 2N5490 
through 2N5497 inclusive. 
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Fig. 2 — Derating curve for all types. 




Fig. 3 ~ Typical static beta characteristics for types 
2N5496 and 2N5497. 


Fig. 4 — Typical static beta characteristics for types 
2N5494 and 2N5495. 
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Power Transistors 



Fig. 5 — Typical static beta characteristics for types 
2N5490 through 2N5493 inclusive. 


2N5490-2N5497 



Fig.6 — Typical output characteristics for types 2N5494 
through 2N5497 inclusive. 
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Fig. 7 — Typical output characteristics for types 2N5494 
and 2N5495. 


Fig. 8 — Typical output characteristics for types 2N5490 
through 2N5493 inclusive. 




92CS-I4997 


Fig. 9 — Typical input characteristics for types 2N5494 
through 2N5497 inclusive. 


Fig. 10 — Typical input characteristics for types 2N5490 
through 2N5493 inclusive. 
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Power Transistors 


2N5490-2N5497 




Fig. 11 — Typical transfer characteristics for types 2N5494 
through 2N5497 inclusive. 


Fig. 12 — Typical transfer characteristics for types 2N5490 
through 2N5493 inclusive. 
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Fig. 13 — Typical transfer characteristics for types 
2N5490 through 2N5497 inclusive. 
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Power Transistors 


File Number 1141 


2N5629, 2N5630, 2N5631 


Silicon N-P-N 
Epitaxial-Base 
High-Power Transistors 

Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 

Features: 

■ High dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ High gain at high current 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 



The 2N5629, 2N5630 and 2N6631 are epitaxial-base 
silicon n-p-n transistors intended for a wide variety of high- 
power, high-current applications, such as power-switching 
circuits, driver and output stages for series and shunt 
regulators, dc-to-dc converters, inverters, and solenoid 
(hammer)/relay drivers. 

These devices differ in maximum voltage ratings. They are 
supplied in JEDEC TO-204AA hermetic steel packages. 



Fig. 1 — Current derating curve for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcEO. 

VcBO. 

* Vebo. 

* Ic . 

ICM. 

* Ib . 

* Pt 

AtTc<25*C. 

At Tc > 25®C.derate linearly 

* Tj,T.to... 

* Tl at 1/16 ± 1/32 in. (1.58 ± 0.8 mm) from case for 10 s . . 


2N5629 2N5630 2N5631 

100 120 140 

100 120 140 

_ 7 _ 

_ 16 _ 

_ 20 _ 

_ 5 _ 

_ 200 _ 

_ 1.14 _ 

_ -65 to 200 _ 

_ 235 _ 


V 

V 

V 
A 
A 
A 

W 

W/«C 


* In accordance with JEDEC registration data. 
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Power Transistors 
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Power Transistors 


2N5671, 2N5672 File Number 383 


High-Current, High-Power, High-Speed 
Silicon N-P-N Planar Transistors 

For Switching and Amplifier Applications in 
Military, Industrial and Commercial Equipment 
Features: 

■ Maximum Safe-Area-of-Operation Curves - 
Is/b limit line beginning at 24 V 

■ Fast Turn-On Time - 

toN = 0.5 fjs max. at lc=15A 


Types 2N5671 and 2N5672* are epitaxial silicon n-p-n 
transistors having high current and high power handling 
capability and fast switching speed. The 2N5672 is similar 
to the 2N5671 except that it has higher voltage ratings and 
lower leakage currents. These devices are especially suitable 
for switching-control amplifiers, power gates, switching 
regulators, power-switching circuits, converters, inverters, 
control circuits. Other recommended applications included 
DC-RF amplifiers and power oscillators. 

These types are supplied in the JEDEC TO-204AA hermetic 
steel package. 


•Formerly Dev. Types TA7323 and TA7323A, respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUIA RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE. Vcbo. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE; 

With base open, Vceo(sus) . 

With external base-to-emitter resistance (Rbe) < 50 Q, Vcer(sus). 

With external base-to-emitter resistance (Rbe) < 50 O & Vbe=-1.5, Vcex{sus) 

* EMITTER-TO-BASE VOLTAGE, Vebo... 

* COLLECTOR CURRENT, !c. 

* BASE CURRENT, Ib. 

* TRANSISTOR DISSIPATION, Pj: 

At case temperatures up to 25® C and Vce up to 24 V. 

At case temperatures up to 25® C and Vce above 24 V . 

At case temperatures above 25® C and Vce above 24 V... 

* TEMPERATURE RANGE: 

Storage and Operating (Junction).... 

* PIN TEMPERATURE (During Soldering); 

At distances > 1/32 in. from seating plane for 10 s max. 


*ln accordance with JEDEC registration data format (JS-6, RFD-1). 


2N5671 2N5672 


120 150 V 

90 120 V 

110 140 V 

120 150 V 

7 7 V 

30 30 A 

10 10 A 

140 140 W 

See Fig. 1 
See Figs. 1 & 2 

-65 to+200 ®C 

230 ®C 
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Power Transistors 


2N5671, 2N5672 

ELECTRICAL CHARACTERISTICS, Cose Temperafure (Tq) = 25°C Unless O/Zierw/se Specified 


CHARACTERISTIC 

SYMBOL 

Test conditions 

LIMITS 

UNITS 

DC 

Collector 

Voltage(V) 

0 

Em 

or 

Volta 

c 

tter 

lase 

ge(V) 

DC 

Current 

(A) 

Type 

2N5671 

Type 

2N5672 

VcB 

VCE 

Veb 

Vbe 

‘C 

>E 

•b 

Min. 

Max. 

Min. 

Max. 

Collector-Cutoff Current 

'CEO 

‘CEV 

•CEV 

(Tc=150O C) 


80 

110 

135 

niD 


- 1.5 

- 1.5 

- 1.5 

- 

~ 

0 

- 

10 

12 

15 


10 

10 

10 

mA 

mA 

mA 

mA 

Emitter-Cutoff Current 

•ebo 


- 

7 

- 

0 

- 

- 

- 

10 

- 

10 

mA 

Collector-to-Emitter 

Sustaining Voltage: 

With base open 

VcEO(sus) 


- 

- 


0.2 

- 

0 

90° 


120° 

- 

V 

With external base-to-emitter 
resistance (Rg^) <500 

Vcer(sus) 

- 

_ 

- 


0.2 

- 

0 

110° 

- 

140° 

- 

V 

With base-emitter 
junction reverse biased 
&RbE<500 

VcEX(sus) 

- 

- 

- 

- 1.5 

0.2 

- 

- 

120° 

_ 

150° 

- 

V 

Base-to-Emitter Saturation Voltage 

VBE(sat) 

- 

- 

- 

- 

15 

- 

1.2 

- 

1.5 

- 

1.5 

V 

Base-to*Emitter Voltage 

Vbe 

- 

5 

- 

- 

15 

- 

- 

- 

1.6 

- 

1.6 

V 

Collector-to-Emitter 

Saturation Voltage 

VcE(sat) 

- 

- 

- 

- 

15 

- 

1.2 

- 

0.75 

- 

0.75 

V 

DC Forward-Current 

Transfer Ratio 

-FE 

_ 

2 

5 

- 

- 

15 

20 

_ 

- 

20 

20 

. '0 

20 

20 

100 


Second-Breakdown 

Collector Current' 

With base forward biased 

IS/b'’ 

- 

24 

45 

_ 

_ 

_ 

- 

_ 

5.8*= 

0.9*= 

- 

5.8*= 

0.9*= 

- 

A 

A 

Second-Breakdown Energy 

With base reverse biased 

Rbe= 20O, L = 180/xH 

EsV 

- 

- 

- 

-4 

15 

- 

- 

20 

- 

20 

- 

mj 

Gain-Bandwidth Product 

't 

- 

10 

- 

- 

2 

- 

- 

50 

- 

50 

- 

MHz 

Output Capacitance (At 1 MHz) 

^ob 

10 

- 

- 

- 

- 

0 

- 

- 

900 

- 

900 

PF 

Saturated Switching Turn-On Time 
(Delay Time + Rise Time) 

^on 

Vcc= 

30 V 

- 

- 

- 

15 

- 

'Bl= 

IB2= 

1.2 

- 

0.5 


0.5 

fjS 

Saturated Switching 

Storage Time 

^s 

Vcc= 

30 V 

- 

- 

- 

15 

- 

'Bi= 

^B2“ 

1.2 

- 

1.5 

- 

L.5 

fJS 

Saturated Switching 

Fall Time 

tf 

Vcc- 

30 V 

- 

- 

- 

15 

- 

•Bi= 

*B2= 

1.2 

- 

0.5 

- 

0.5 

fis 

Thermal Resistance 
(Junction-to-Case) 


- 

40 

- 

- 

0.5 

- 

- 

- 

1.25 

1 _ 

1.25 

OC/W 


^CAUTION: The sustaining voltages Vq£q(sus), VQ£p(sus), and Vq^^^Csus) MUST NOT be measured on a curve tracer. 

^Is/b is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction forward 
biased for transistor operation in the active region. 

'Pulsed; 1 -s, non-repetitive pulse. 

**£3^1, is defined as the energy at which second breakdown occurs under specified reverse bias conditions. £3^1, = ^Ll^, where 
L is a series load or leakage inductance and I is the peak collector current 

* In accordance with JEDEC registration data format (JS-6, RFD-1) 
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Power Transistors 


2N5671, 2N5672 



COLLECTOR-TO-EMITTER VOLTS (V^^) 


92CS-I5650 


Fig. 1 - Maximum operating areas for types 2N5671 & 2N5672. 




Fig. 2 - Dissipation derating curves for types 2N5671 & 2N5672. Fig. 3 - Typical dc beta characteristics for types 2N5671 & 2N5672. 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 File Number 413 


Silicon N-P-N and P-N-P Epitaxial-Base 
Complementary-Symmetry Transistors 

General-Purpose Types for Switching and 
Linear-Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ High gain at high current 
m High breakdown voltages 


The 2N5781,2N5782, and 2N5783 are epitaxial-base silicon 
p-n-p transistors ~ complements of the silicon n-p-n types 
2N5784. 2N5785, and 2N5786*, respectively. 

The three types in each family differ primarily in voltage 
ratings and saturation characteristics. 

These transistors are intended for medium-power switching 
and complementary-symmetry audio amplifier applications. 

All types are supplied in the JEDEC TO-205AD package. 


TERMINAL DESIGNATIONS 



C(CASE) 


92CS-27512 


• Formerly RCA Dev. Types TA7270, TA7271, TA7272, 
TA7289, TA7290, and TA7291 respectively. 


JEDEC TO-205AD 


MAXIMUM RATM^GS, Absolute-Maximum Values: 


*COLLECTOR-TO-BASE VOLTAGE. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
* With external base-to-emitter 

resistance (Rgg) = 100 . 

With base open. 

*EMITTER-TO-BASE VOLTAGE. 

♦CONTINUOUS COLLECTOR CURRENT. 


♦CONTINUOUS BASE CURRENT. 

♦TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C. 

At ambient temperatures up to 25°C . 

At case temperatures above 25°C . Derate linearly 

At ambient temperatures above 25°C. Derate linearly 

♦TEMPERATURE RANGE: 

Storage and operating (Junction). 


♦LEAD TEMPERATURE (During soldering): 

At distance ^ 1/32 in. (0.8 mm) from seating plane 
for 10 s max. . 



P-N-P 

2N5781^ 

2N5782^ 

2N5783^ 



N-P-N 

2N5784 

2N5785 

2N5786 


^CBO 


80 

65 

45 

V 

Vcer(sus) 


80 

65 

45 

V 

VcEO<s^®^ 


65 

50 

40 

V 

^EBO 


5 

5 

3.5 

V 

'c 


3.5 

3.5 

3.5 

A 

'b 


1 

1 

1 

A 

Pt 








10 

10 

10 

W 



1 

1 

1 

W 



0.057 W/°C,or see Fig. 7. 





0.0057 


W/°C 




■ -65 to +200 ■ 


°C 




- 230 - 


°C 


♦In accordance with JEDEC registration data format JS-6 RDF-2. 


♦ For p-n-p devices, voltage ana current values are negative. 















Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 26°C unless otherwise specified 




TEST CONDITIONS^ 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 

2N5781 

2N5784 

UNITS 



Vdc 

Adc 

p-n-p 

n-p-n 





< 

o 

m 

Vbe 

‘c 

•b 

Min. 

Max. 

Min. 

Max. 


Collector Cutoff Current: 











With external base-to-emitter 
resistance (Rbe^ = 100 ^ 

’CER 

65 





-10 

~ 

10 

juA 

At Tc= 150°C 


65 




- 

-1 

- 

1 

mA 

With base-emitter junction reverse- 
biased and external base-to-emitter 


-75 

1.5 




-10 



ma 

resistance (Rbe) = 100 


75 

-1.5 



- 

- 


10 


AtTc= 150°C 

'CEX 

-75 

1.5 



- 

-1 



mA 


75 

-1.5 



- 

- 

- 

1 


With base open 

'CEO 

50 



0 

- 

-100 

- 

100 

ma 

Emitter Cutoff Current 

•ebo 


-5 

0 


- 

-10 

- 

10 

juA 

DC Forward-Current Transfer 


2 


ia 


20 

100 

20 

100 


Ratio 

^FE 

2 


3.2^ 


4 

- 

4 

- 


Collector-to-Emitter Sustaining 











Voltage (see Figs, 2 and 3): 

With base open 

VcEO<sus) 



O.ia 

0 

-65*^ 


65^ 


V 

With external base-to-emitter 




O.ia 


-80*^ 





resistance (Rbe^ ~ 100 12 

Vcer(sus) 







Base-to-Emitter Voltage 

< 

00 

m 



ia 


- 

-1.5 

- 

1.5 

V 

Collector-to-Emitter Saturation 











Voltage (measured 0.25 in 
(6.35 mm) from case)*^ 

VcE(sat) 



ia 

0.1 

— 

-0.5 

— 

0.5 

V 

Magnitude of Common-Emitter, 











Small-Signal, Short-Circuit. 
Forward-Current Transfer Ratio^ 

hfe| 










f = 4 MHz 

-2 


-0.1 


2 

15 

- 

- 


f = 200 kHz 


2 


0.1 




5 

20 


Common-Emitter, Small-Signal, 











Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

^fe 

2 


0.1 


25 

— 

25 



Saturated Switching Time (Vqq = 











30 V, Ibi = Ib2)- 

^ON 



-1 

-0.1 

- 

0.5 

- 

- 


Turn-on +1^) 




1 

0.1 

- 

- 

- 

5 

JUS 

Turn-off 




-1 

-0.1 

_ 

2.5 

_ 

_ 

(ts + tf) 

^OFF 



1 

0.1 

- 

- 

- 

15 


Thermal Resistance: 

R0JC 






17.5 


17.5 


Junction-to-case 





~ 


°C/\N 














Junction-to-ambient 

R0JA 





- 

175 

- 

175 



* In accordance with JEDEC registration data format JS-6 RDF-2. ^ For p-n-p devices, voltage and current values are negative. 
3 Pulsed, pulse duration = 300 jus, duty factor = 1.8% ^ Lead resistance is critical in this test. 

b CAUTION: Sustaining voltages Vq^q(sus), and Vq^p{(sus) Measured at a frequency where J hfgj is decreasing 

MUST NOT be measured on a curve tracer. at approximately 6 dB per octave. 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless otherwise specified 


TEST CONDITIONS^ 



CHARACTERISTIC 

SYMBOL 

Collector Cutoff Current: 

With external base-to-emitter 
resistance (RgE^ = 100 

>CER 

AtTc= 150°C 


With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance {R0 e) = 100 12 

•CEX 

AtTc= 150°C 


With base open 

•CEO 

Emitter Cutoff Current 

•ebo 

DC Forward-Current Transfer 

Ratio 

hFE 

Col lector-to-Emitter Sustaining 
Voltage (see Figs. 2 and 3): 

With base open 

VcEO^s^*) 

With external base-to-emitter 
resistance (830) = 100 12 

Vcer(sus) 

Base-to-Emitter Voltage 

Vbe 

Collector-to-Emitter Saturation 
Voltage (measured 0.25 in 
(6.35 mm) from case)® 

VQ0(sat) 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio^ 
f = 4 MHz 

hfel 

f = 200 kHz 


Common-Emitter, SFrvalt-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

*^fe 

Saturated Switching Time (Vqq = 

30 V, 101 = 102): 

Turn-on 

(td+tf) 

^ON 

Turn-off 

(ts + tf) 

^OFF 

Thermal Resistance: 

Junction-to-case 

R0JC 

Junction-to-ambient 

R0JA 



* In accordance with JEDEC registration data format JS-6 RDF-2, 
a Pulsed, pulse duration = 300 jus, duty factor = 1.8%. 
b CAUTION: Sustaining voltages Vq^q(sus), and VQ^f^isus) 
MUST NOT be measured on a curve tracer. 


^ For p-n-p devices, voltage and current values are 
negative. 

c Lead resistance is critical in this test, 
d Measured at a frequency where |hfg| is decreasing 
at approximately 6 dB per octave. 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2^C unless otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS^ 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5783 

p-n-p 

2N5786 

n-p-n 

< 

o 

m 

< 

00 

m 

•c 

'b 

Min. 

Max. 

Min. 

Max. 

Collector Cutoff Current: 

With external base-to-emitter 
resistance (R0£) = 100 

'CER 

40 




- 

-10 

- 

10 

pA 

AtTQ= 150°C 

40 




- 

-1 

- 

1 

mA 

With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance (RbE^ ~ 100 r2 

•CEX 

-45 

45 

1.5 

-1.5 



- 

-10 

- 

10 

pA 

AtTQ= 150°C 

-45 

45 

1.5 

-1.5 



- 

-1 

- 

1 

mA 

With base open 

'CEO 

25 



0 

- 

-100 

- 

100 

pA 

Emitter Cutoff Current 

'ebo 


-3.5 

0 


- 

-10 

- 

10 

pA 

DC Forward-Current Transfer 

Ratio 

hFE 

2 

2 


1.6^ 

3.23 


20 

4 

100 

20 

4 

100 


Collector-to-Emitter Sustaining 
Voltage (see Figs. 2 and 3): 

With base open 

VcEO<sus) 



0.13 

0 

-AO^ 

- 

40*^ 

- 

V 

With external base-to-emitter 
resistance (Rbe^ == ‘>00 

Vcer(sus) 



0.13 


-45*^ 

- 

45*^ 

- 

Base-to-Emitter Voltage 

, 

Vbe 

2 


1.63 


- 

-1.5 

- 

1.5 

V 

Collector-to-Emitter 

Saturation Voltage (measured 

0.25 in (6.35 mm) from case)^ 

VQ0(sat) 



1.63 

3.23 

0.16 

0.8 

- 

-1 

-2 

- 

1 

2 

V 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit, 
Forward-Current Transfer Ratio^ 
f = 4MHz 

I'^fej 

-2 


! 

-o.ii 


2 

15 




f = 200 kHz 

2 


0.1 

— 

2 ■ " 1 

-1 

5 

20 

Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

'^fe 

2 


1 

0.1 


25 


25 

- 


Saturated Switching Time (Vqq = 

30V,Ibt = 102): ' 

Turn-on 
(td + V) 

^ON 



-1 

1 

-0.1 

0.1 

- 

0.5 


5 

ps 

Turn-off 

(tg tf) 

^OFF 



-1 

1 

-0.1 

0.1 

— 

2.5 

_ 

15 

Thermal Resistance: 

Junction-to-case 

R(9JC 






17.5 

- 

17.5 

°C/W 

Junction-to-ambient 

R0JA 





- 

175 

- 

175 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
3 Pulsed, pulse duration = 300 /is, duty factor = 1.8%. 
^CAUTION: Sustaining voltages Vq£q(sus), and VQ£p(sus) 
MUST NOT be measured on a curve tracer. 


^ For p-n-p devices, voltage and current values are negative, 
c Lead resistance is critical in this test, 
d Measured at a frequency where jhfgj is decreasing at 
approximately 6 dB per octave. 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 



COLLECTOR-TO-EMITTER VOLTAGE (Vcg) -V 

92CS-23943 

Fig, 1 — Maximum operating areas for types 2N5781, 2N5782, and 2N5783. 



* FOR P-N-P TYPES 2N5781, 2N5782, & 2N5783, 
REVERSE POLARITY OF Vcc- 


jy 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)*- V 


*FOR TYPES 2N5781, 2N5782, AND 2N5783, THE 
VALUES FOR Ic AND VcE ARE NEGATIVE. 


The sustaining voltages ond VcgR(sus) are 

acceptable when the trace fails to the right and above 

point “A” (2N5783 & 2N5786), “B” (2N5782 & 2N5785), 
or “C” (2N 5781 & 2N5784). 


Fig. 2 — Circuit used to measure sustaining voltages Vq^q(sus) 
and VQ^f^isus). 


Fig. 3 — Oscilloscope display for measurement of sustaining voltages. 
(Test circuit shown in Fig. 2). 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 



Fig. 4 — Maximum operating areas for types 2N5784, 2N5785, and 2N5786. 


Vbb=+3V Vcc=-30V 



20^s;REP. RATE-- 

2kHz) ^ADJUST Rb FOR Ib 2 and Rc FOR Ic 

*Ib, and Ib2 measured with TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 
**For N-P-N types 2N5784, 2N5785, 8i 2N5786, reverse direction of 
Ib^ and Ib 2 and reverse polarity of Vbb and 

92CS-I56I8RI 

Fig. 5 — Circuit used to measure saturated switching times. 



Fig. 6 — Oscilloscope display for measurement of switching times. 
(Test circuit shown in Fig. 5). 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 
















TE; CURRENT DERATING AT CONSTANT 



























rANlTI’s/b^LIMITED PORTION 

PERCENTAGE OF MAXIMUM DISSIPATION 
(10W AT Tc = 25®C) OR PERCENTAGE OF 
RATED CURRENT AT SPECIFIED VOLTAGE 

K s s i 
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- 































& 2). DO NOT DERATE THE bKEUPIED VALUED 
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0 50 100 ISO 200 


EFFECTIVE CASE TEMPERATURE OR CASE TEMPERATURE (T^ff) OR (Tc) - ®C 

92SS-3861R2 


Fig. 7 — Dissipation derating curve for all types. 




COLLECTOR CURRENT (Ic)—A 

92CS-23945 

Fig. 8 — Typical saturated switching characteristics for types 2N5781, 
2N5782, and 2N5783. 


COLLECTOR CURRENT dc) - A 92SS-4310 

Fig. 9 — Typical saturated switching characteristics for types 2N5784, 
2N5785, and 2N5786. 
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X 
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~ 2 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) = -2V 
CASE TEMPERATURE (Tc) = 25°C 
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-10 2 4 68_J00 2 4 68_ jqOO 


COLLECTOR CURRENT (lc)-mA 

Fig. 10 — Typical gain-bandwidth product for types 2N5781, 
2N5782, and 2N5783. 


10.0 
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6 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) = 2V 
CASE TEMPERATURE(Tc) = 250C 



















GAIN-BANDWIDTH PRODUCT (fj) -MHi 
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COLLECTOR CURRENT dr) -mA 

92SS'4312 

Fig. 11 — Typical gain-bandwidth product for types 2N5784, 
2N5785, and 2N5786. 
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Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 




Fig. 12 — Reverse-bias second-breakdown characteristics for types 
2N5781, 2N5782, and 2N5783. 


BASE-TO-EMITTER VOLTAGE (VgE) - V 

92SS-4314 

Fig. 13 — Reverse-bias second-breakdown characteristics for types 
2N5784, 2N5785, and 2N5786. 



0 -0.2 -0.4 -0.6 -0.8 -1.0 

BASE-TO-EMITTER VOLTAGE (Vre) - V 

92SS-431/ 

Fig. 14 — Typical transfer characteristics for types 2N5781, 
2N5782, and 2N5783. 



92SS-4316 

Fig. 15 — Typical transfer characteristics for types 2N5784, 
2N5785, and 2N5786. 




92CS-23946 

Fig. 16 — Typical transfer characteristics for types 2N5781, 
2N5782, and 2N5783. 


92SS-43I8RI 

Fig. 17 — Typical transfer characteristics for types 2N5784, 
2N5785, and 2N5786. 
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kTIO (hpE) |dC forward-current TRANSFER RATIO (hpE) 


Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 


^8 COLLECTOR-TO-EMITTER VOLTAGE (Vce) =-2 V 


IC^E TEMPERATURE(Tq)«I50»C 



COLLECTOR CURRENT Hr) - A 


COLLECTOR CURRENT dc) - A 


Fig. 18 — Typical dc beta characteristics for type 2N5781. 


Fig. 19 — Typical dc beta characteristics for type 2N5784. 


IOOOe| COLLECTOR-TO-EMITTER VOLTAGE (Vce) = -2V 


JOb collector-to-emitter voltage (Vce) = 2V 


—P^^U^perature 



rURE(Tc)=ISOoc 



COLLECTOR CURRENT(Ic)— A 


collector current (Iq) - A 


Fig. 20 — Typical dc beta characteristics for type 2N5782. 


Fig. 21 — Typical dc beta characteristics for type 2N5785. 


000el-COLLECTOR-TO-EMITTER VOLTAGE (Vrp)»-2 V 1 


'“8 COLLECTOR-TO-EMITTER VOLTAGE (VrF) = 2VL 


CASE temperature (Tc)°“65 C 



COLLECTOR CURRENT (Ic) - A 

92CS-23949 

Fig. 22 — Typical dc beta characteristics for type 2N5783. 


COLLECTOR CURRENT dc) - A 


Fig. 23 — Typical dc beta characteristics for type 2N5786. 
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COLLECTOR CURRENT (Icl 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 
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0 -2 -4 -€ -8 -10 -12 -14 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CS-23950 

-ig. 24 — Typical output characteristics for type 2N5781. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) - V 

<)?SS-43?6 

Fig. 25 — Typical output characteristics for type 2N5784. 



92CS-2395I 

Fig. 26 - Typical output characteristics for type 2N5782. 
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Fig. 27 — Typical output characteristics for type 2N5785. 



COLLECTOR-TO-EMITTER VOLTAGE (Vq^) — V 

92CS-23952 

Fig. 28 — Typical output characteristics for type 2N5783. 



Fig. 29 — Typical output characteristics for type 2N5786. 

































































Power Transistors 


2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 
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Fig. 30 — Typical input characteristics for type 2N5781. 



92CS-23954 

Fig. 32 — Typical input characteristics for type 2N5782. 



92CS-23955 

Fig. 34 - Typical input characteristics for type 2N5783. 



92SS-4332 

Fig. 31 — Typical input characteristics for type 2N5784. 
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Fig. 33 — Typical input characteristics for type 2N5785. 



BASE-TO-EMITTER VOLTAGE (Vbe) - V 


Fig. 35 — Typical input characteristics for type 2N5786. 
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Power Transistors 


File Number 410 


2N5838, 2N5839, 2N5840 


High-Voltage, High-Power Sttlcon N-P-N 
Power Transistors 

Far SwHcNng and Linear Applications in Military, Industrial, 
and Commercial Equipment 

Features: 

■ Maximum safe-»rea-of-op&ration curves 
a Low saturation voltages 

■ High voltage ratings 

Vcer[si/s] = 375 V [2N5d40] 

300 V [2N5839] 

275 V [2N5838] 

■ High dissipation rating 

Pt^WOW 


The 2N5838, 2N5839 and 2N5840" are epitaxial silicon 
n-p-n power transistors. These devices employ the popular 
JEDEC TO-204AA package; they differ mainly In voltage, 
current-gain, and VcE(sat) ratings. 

Featuring high breakdown voltage ratings and low-satur¬ 
ation voltage values, the 2N5838, 2N5839 and 2N5840 are 
especially suitable for use in inverters, deflection circuits, 
switching regulators, high-voltage bridged amplifiers. 
Ignition circuits, and other high-voltage switching appli¬ 
cations. 


TERMINAL DESIGNATIONS 



■Formerly RCA Dev. Types TA7513, TA7530, and TA7420A, JEDEC TO-204AA 

respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N5838 

2N5839 

2N5840 


‘COLLECTOR-TO-BASE VOLTAGE, Vcbo. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

275 

300 

375 

V 

With base open Vceo(sus). 

250 

275 

350 

V 

* With reverse bias (Vbe) of -1.5 V, (Vcev) (sus) •. 

With external base-to-emitter 

275 

300 

375 

V 

resistance (Rse) ^ 50 O, Vceb(sus) 

275 

300 

375 

V 

‘EMITTER-TO-BASE VOLTAGE. Vebo. 

‘COLLECTOR CURRENT. Ic 

6 

6 

6 

V 

Continuous. 

3 

3 

3 

A 

Peak. 

5 

5 

5 

A 

‘CONTINUOUS BASE CURRENT. Ib . 

•TRANSISTOR DISSIPATION. 

Pt: 

At case temperature up to 25®C 

1.5 

1.5 

1.5 

A 

and VcE up to 40 V. 

At case temperatures up to 25°C 
and VcE above 40 V. 

100 

100 

See Fio. 1. 

100 

W 


At case temperatures up to 25®C 

and VcE above 40 V..See Figs. 1 & 2._ 

‘TEMPERATURE RANGE; 

Storage and operating (Junction)..-65 to +200 _ °C 

‘PIN TEMPERATURE (During soldering): 

At distances > 1/32 in. (0.8 mm) from 

case for 10 s max ..230 


In accordance with JEDEC registration data format (JS-6, RDF-1). 
Shown as Vcex(sus) in JEDEC Registration Data. 
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Power Transistors. 


2N5838, 2N5839, 2N5840 


Characteristic 

Symbol 

Test Conditions 

___ _ , 

Units 

DC 

Collector 
Voltage (V) 

DC 

Emitter 
or Base 
Voltage (V) 

DC 

Current 

(A) 

Type 

2N5838 

Type 

2N5839 

Type 

2N5840 

''ce 

Veb 

Vbe 

'c 

'b 

'E 

Min. 

Max. 

Typ. 

Mm. 

Max.. 

Typ. 

Mm. 

Max. 

Typ. 

Collector-Cutoff Current: 

With base open 

'CEO 

200 

250 







2 



2 



2 


mA 

With base-emitter junction 

reverse biased 

'CEV 

265 

290 

360 


•1.5 

-1.5 

•1.5 





5 



2 



2 


mA 

With base-emitter junction 

reverse biased 

'CEV 

Tq 100 °c 

265 

290 

360 


•1.5 

■1.5 

1.5 





8 

' 



5 



5 


mA 

Emitter-Cutoff Current 

•ebo 


-6 






1 



1 



1 


mA 

Collector-to-Emitter 

Sustaining Voltage: 

(Si;- FiRs. 4. 5, & Hi 

With base open 

VcEo^susP 




0.2 



250^" 

. 


275*’ 



350** 



V 

With base-emitter junction 
reversed biased 

VcExfsusf 



-1.5 

0.1 



275^ 



300*’ 



375*’ 



With external base-to-emitter 
resistance (Rg^) - 501/ 

VcERlsusf 




0.2 



275*’ 



300*’ 



375*’ 



Emitter-to-Base Voltage 

''ebo 






0.02 

6 



6 



6 



V 

DC Forward-Current 

Transfer Ratio 

^FE 

5 

3 

2 



O.O*’ 

r 



20 

8 

40 


20 

10 

50 


20 

10 

50 



Base-to-Emitter 

Saturation Voltage 

V g^(sat) 




2 

3 

0.2 

0.375 



■ 

2 



2 

■ 

■ 


2 


V 

Collector-to-Emitter 

Saturation Voltage 

Vc £( sat) 




2 

3 

0.2 

0.375 



1 



1.5 

. 


1.5 


V 

Output Capacitance (At 1 MHz) 

^obo 


10 (d 




T 


150 



150 



150 


PF 

Magnitude of Common- 
Emitter, Small-Signal, Short- 
Circuit, Forward-Current 
Transfer Ratio (f 1 MHz) 

hfel 

10 



0.2 



5 

! 


5 



5 




Second Breakdown Collector 
Current (With base forward 
biased) Pulse duration 
(non-repetitive) - l s 

Is/bC 

40 






2.5 



2.5 



2.5 



A 

Switching Times: 

Delay 

*d 

vcc " 

200 



2 

3 

0.2* 

0.375* 




0.06 



0.07 



0.07 

/iS 

Rise 

‘r 

Vcc - 

200 



2 

3 

0.2* 

0.375* 



1.5 

0.8 


1.5 

0.6 


1.75 

0.6 

Storage 

ts 

Vcc - 
200 



2 

3 

0.2* 

0.375* 



3.0 

1.0 


3.75 

1.75 


3.0 

1.75 

Fall 

‘f 

Vcc 

200 



2 

3 

0.2* 

0.375* 



1.5 

0.4 


1.5 

0.35 


1.5 

0.35 

Thermal Resistance 
(Junction-to-Case) 

^J-C 

10 



5 

i 



1.75 


_i 

1.75 



1.75 


°C 'W 


a Pulsed; pulse duration^ 350 fis, Duty factor =2%. 

b CAUTION: Ths sustaining voltages VcEO(stJS), Vcfx(sus) and 
Vce.R(sus), must not be measured on a curve tracer. 

^ IS/b is defined as the current at which second breakdown occurs at 
a specified collector voltage with the emitter-base junction forward 
biased for transistor operation in the active region. 


^ Vqb 

® Ibi = Ib 2 ~ value shown. 

* In accordance with JEDEC registration data format (JS-6 RDF-1). 
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COLLECTOR CURRENT (I 


Power Transistors 


2N5838, 2N5839, 2N5840 


CASE TEMPERATURE(Tc)»25*C 



COLLECTOR-TO-EMITTER VOLTAGE (Vc^) — V 

Fig. 1 — Maximum operating areas for all types. 


92CS-15905 


NOTE: CURRENT DERATING AT CONSTANT 
VOLTAGE APPLIES ONLY TO THE DISSIPATION- 
LIMITED PORTION AND THE Ig^^-LIMITED 
PORTION OF MAXIMUM OPERATING AREA 
CURVESrFIG 2 83) DO NOT DERATE THE 
SPECIFIED VALUE FOR U MAX, 



CASE TEMPERATURE (Tj.)-’C 

Fig. 2 — Derating curves for all types. 
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COLLECTOR CURRENT lie 1 —A 92SS-4076RI 

Fig. 3 — Typical normalized dc beta characteristics for all types. 














































































COLLECTOR CURRENT dr) 


Power Transistors 


2N5838, 2N5839, 2N5840 


CASE TEMPERATURE (Tc) = lOO*C 



4 6 8 


4 6 8 


° ° 10 " " ” ° 100 
COLLECTOR-TO-EMITTER VOLTAGE — V 

Fig. 4 — Maximum operating areas for all types. 
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92CS-I5906 
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Power Transistors 



Fig. 5 — Typical output characteristics for all types. 



Fig. 7 — Typical saturation voltage characteristics for 
for all types. 



92SS-408IRI 

Fig. 9 — Typical rise-time characteristics for all types. 


2N5838, 2N5839, 2N5840 



Fig. 6 — Typical transfer characteristics for all types. 
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Fig. 8 — Typical delay-time characteristics for all types. 
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Fig. 10 — Typical storage-time characteristics for all types. 
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Power Transistors. 


2N5838, 2N5839, 2N5840 



Fig. 11 — Typical fall-time characteristics for ail types. 


SYNC OUT ♦ Vcc 



*Ib, and Ibj measured with TEKTRONIX CURRENT PROBE P6019 OR EQUIVALENT 

Fig. 12 — Circuit used to measure switching times for all types. 



Fig. 13 — Phase relationship between input and output currents 
showing reference points for specification of switching 
times. 


PUSH 



Fig. 14 — Circuit used to measure sustaining voltages 

VcBo( sus). Vcer( sus), and Vcex (sus) for all types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-' 


The sustaining voltages V^,gQ(sus), V^, (sus), and V(,g„(sus) 
are acceptable when the traces fall to the right and abo^ point 
“A” for type 2N5838, point “B” for type 2N5839, and point “C” 
for type 2NS840. 

Fig. 15— Oscilloscope display for measurement of sustaining 
voltages. 
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Power Transistors 


File Number 1041 


2N5885, 2N5886 


High-Current, High Power, 
High-Speed N-P-N 
Power Transistors 

Features: 

■ Specification for hfE and Vce [sat] up to 25 A 

■ Current gain bandwidth product 
fj —4 MHz [min.] at 1 A 

■ Low saturation voltage with high beta 

■ High dissipation capability 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 



The 2N5885 and 2N5886 are epitaxial-base, silicon 
n-p-n transistors intended for a wide variety of high-power, 
high-current applications, such as power-switching cir- 
cuits , driver and output stages for series and shunt regula¬ 
tors, dc-to-dc converters, inverters, and solenoid (ham- 
mer)/relay drivers. 

These devices differ in maximum voltage ratings. They are 
supplied in the JEDEC TO-204AA hermetic steel packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO .... 
*VcEo(SUS) 
*Vebo .... 

*lc. 

*ICM. 


Ibm. 

*Pt: 

At Tc < 25°C. 

At Tc > 25®C.Derate linearly 


Tstg,Tj. 

Tl 

At distance >1/32 in. (0.8 mm) 
from seating plane for 10 s max. . 


2N5885 2N5886 


60 80 V 

60 80 V 

_5 _ V 

_25_ A 

_50_ A 

_ 7.5_A 

_15_ A 

_ 200 _ W 

_ 1.15 _W/°C 

_See Figs. 1 and 2_ 

_-65 to 200 _ °C 

_230 _ 


* In accordance with JEDEC registration data format JS-6 ROF-1. 
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Power Transistors 


2N5885, 2N5886 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=250C 
Un/ess Otherwise Specified 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5885 

2N5886 

VcE 

Vbe 

*C 

■b 

Min. 

Max. 

Min. 

Max. 

fCBO 

60a 

80a 




: 

1 

: 

1 

mA 

•CEX 

60 

80 

-1.5 

-1.5 



_ 

1 

_ 

1 

'CEX 

Tc= 150°C 

60 

80 

-1.5 

-1.5 



— 

10 

_ 

10 

'CEO 

30 

40 





2 

_ 

2 

'ebo 


-5 



- 

1 

- 

1 

I^FE 

4 

4 

4 


3^ 

10*^ 

25 b 


35 

20 

4 

100 

35 

20 

4 

100 


VcEO^sus) 



0.2 


60 

- 

80 

- 

V 

< 

CO 

m 

4 


10 


- 

1.5 

- 

1.5 

VgE^sat) 



25 b 

6.25 

- 

2.5 

- 

2.5 

VQE(sat) 



15 b 

25 '’ 

1.5 

6.25 

_ 

1 

4 

- 

1 

4 

's^ 

tp=1s 

nonrep. 

20 


1 


10 

- 

10 


A 

f = 1 MHz 

10 


1 


4 

- 

4 

- 


f = 1 kHz 

4 


3 


20 

- 

20 

- 

^obo 

f=1MHz 

loa 




- 

500 

- 

500 

pF 

(See Fig. 8) 
ts 
tf 

Vcc = 

30 


10 

10 

10 

1 

ic 

1C 

- 

0.7 

1 

0.8 

- 

0.7 

1 

0.8 

ps 

f’ejc 

20 


5 


- 

0.875 

- 

0.875 

OC/W 


*in accordance with JEDEC registration data format JS-6 RDF'1. 
®VcB- 

^Pulsed; pulse duration = 300 duty factor = 1.8%. 
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AT Tc * 25*C OR PERCENTAGE OF RATED 


Power Transistors 



COLLECTOR-TO-EMITTER SATURATION VOLTAGE "V 

92CS-29849 

Fig. 4 — Typical saturation voltage characteristics for 
2N5885 and 2N5886. 


BASE-TO-EMITTER VOLTAGE(Vbe)-V 

92CS-29847 

Fig. 5 — Typical transfer characteristics for 
2N5885 and 2N5886. 





















































































































































































































Power Transistors_ 

2NS885, 2N5886 


COLLECTOR SUPPLY VOLTAGE (Vcc)«30V I 




ic/ib*io 









C)*i 
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COLLECTOR CURRENT (Ic)—A 



92CS-Z9803 


Fig. 6 — Typical delay-time and rise-time 
characteristics as a function of 
collector current for 2N5885 
and2N5886. 


Fig. 7 — Typical storage-time and fall-time 
characteristics as a function of 
collector current for 2N5885 
and2N5886. 




(b) 


Fig. 8 — Equivalent test circuits for rise-time (a) and 
fall-time and storage-time (b) measurements 
for 2N5885 and 2N5886. 
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Power Transistors 


File Number 675 


2N5954, 2N5955, 2N5956 


Silicon P-N-P Medium-Power 
Transistors 

General-Purpose Types for Switching Applications 

Features: 

■ Low saturation voltages 

m Maximum-safe-area-of-operation curves 

■ High gain at high current 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 



The 2N5954. 2N5955. and 2N5956* are multiple-epitaxial 
p-n-p transistors. All are supplied in the JEDEC TO-213AA 
package. 

All these transistors are intended for a wide variety of 
medium-power switching and amplifier applications, such 
as series regulators and output stages of high-fidelity 
amplifiers. 


•Formerly RCA Dev. Nos. TA7264. TA7265, and TA7266, 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* VcBO. 

* VcEx(SUS) 

Vbe= 1.5 V. Rbe= 100O. 

Vcer(sus) 

Rbe=100O. 

VcEo(sus). 

*Vebo. 

‘Ic.. 

*Ib.. 

*Pt 

AtTcUpto25*C... 

At Tc above 25«C . 

* Tj. T.,fl. 

* Tl 

At distances > 1/32 in. (0.8 mm) from 
seating plane for 10 s max.. 


2N5954 

2N5955 

2N5956 


-90 

-70 

-50 

V 

-90 

-70 

-50 

V 

-85 

-65 

-45 

V 

-80 

-60 

-40 

V 

-5 

-5 

-5 

V 

-6 

-6 

-6 

A 

-2 

-2 

-2 

A 

40 

40 

40 

W 


_ See Figs. 1 and 2 . 




_-65 to +200_ 
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“C 


* JEDEC types in accordance with JEDEC registration data format JS-6-RDF-2. 
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Power Transistors, 


2N5954, 2N5955, 2N5956 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25'' C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N5956 

2N5955 

2N5954 

UNITS 



VCE 

Vbe 

B 

Ib 

QU 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



ICER 

-35 

B 

B 

B 

B 

-100 

B 

— 


— 



RBE=100fi 

-55 

-75 

H 

B 

B 

B 

— 

B 

-100 

B 

-100 

fjA 

« 

ICEX 

-45 

la 

B 

B 


-100 

B 

— 

B 

— 



Rbe = 100 0 

-65 





- 

^9 

-100 


- 




-85 



IBh 


— 


— 

^991 

-100 



Rbe == 100 0, 

-45 

1.5 

B 

B 

■S| 

-2 


— 

H 

— 



Tc = 150''C 

-65 

1.5 

B 

H 


— 


-2 


- 

mA 



-85 

1.5 



IBI 

— 


— 


-2 



ICEO 

-25 

Bj 


B 

B 

Bfl 

B 

B 

11191 

B 




-45 

-65 

H 

H 

H 

B 

B 

B 


B 

B 

mA 

* 

Iebo 

— 

5 

— 


— 

-0.1 

— 


— 

-0.1 

mA 

* 

hpE 

EM 

BB 

-3* 

■BjE 

20 

100 

— 

|BE 

BB 

— 

__ 



n 


-2.5“ 


— 

— 

20 



— 




EM 


-2“ 


— 

— 

— 



100 




Bfl 

IHII 

-6“ 


5 

— 

5 



— 

119b 

* 

VcEo(sus) 


— 

-0.1“ 


-40l> 

— 


— 


— 




B 

- 

-0.1“ 

B 


- 

-65l> 

B 

-85b 

B 

B 



B 


-0.1“ 

B 


B 

-70l> 


-90t> 

- 

B 

* 

Vbe 

EM 

■9 

-3“ 



-2 

— 

— 

B 


BB 



Bfl 


-2.5“ 



— 

— 

-2 



B 



bI 


-2“ 

{Bn 


— 

— 

— 

IB9 


BB 

* 

VcEfsat) 

mm 

■n 

El 


B 

BB 

BB 

BB 

B 

- 









El 


^E 

^B 

— 

V 





B 


IBH 

Bfl 

IEb 

Efl 


-1 



ih,.| 

f = 1 MHz 

B 

B 

B 

■1 

B 

B 


B 

B 

B 


* 

hfe 

f = 1 kHz 

-4 




B 

- 


- 


- 

B 


Rftic 

- 


- 

- 

- 

o 

- 

IB 

- 

IB 



* In accordance with JEDEC registration data format JS-6-RDF-2. 

“Raised, pulse duration = 300 fjs, duty factor = 1.8%. 

*>CAUTION: Sustaining voltage Vceo(sus), Vcer(sus), and Vcex(sus) MUST NOT be measured on a curve tracer. 
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2N5954, 2N5955, 2N5956 
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2 4 J_8 ^ 40 8C 

1 2 4 6 6 


COLLECTOR-TO-EMITTER VOLTAGE (Vce>—V 

92CS-26643R2 

Fig. 1 - Maximum operating areas for all types. 



92CS-2I992 



Fig. 2 - Current derating chart for all types. 


Fig. 3 - Typical gain-bandwidth product for all types. 




■ 0 -I -2 -3 

COLLECTOR CURRENT (Ic) — A 

9eLS-3536|R2 


Fig. 4 - Typical dc beta characteristics for 2N5954-2N5956. 


Fig. 5 - Typical saturated switching characteristics for 
2N5954-2N5956. 

















































































Power Trensistors, 


2N5954, 2N5955, 2N5956 



92CS-24894 

Fig. 6 - Circuit used to measure saturated switching times for 
2N5954-2N5956. 



Fig. 7 - Oscilloscope display for measurement of switching times 
for 2N5954-2N5956. 



9ZI.S-353IRI 

Fig. 8 - Typicai input characteristics for all types. 
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Fig. 9 - Typical output characteristics for all types. 
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Fig. 10- Typical transfer characteristics for all types. 
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Power Transistors 


File Number 462 


2N6032, 2N6033 


High-Current, High-Speed 
High-Power Transistors 

Silicon N-P-N Types for High-Speed Switching and 
Linear-Amplifier Applications In Military, Industrial and 
Commercial Equipment 

Features: 

■ Low VcE{sat)=1 V max. at-40 A, 1.3 V max. at 50 A 

■ Maximum safe-area-of-operation curves 
Is/b limit line beginning at 24 V 

■ Fast storage time: 

U=1.5/js max. at lc=40 A {2N6033). 50 A {2N6032) 


TERMINAL DESIGNATIONS 



JEDEC TO-204AE 



The 2N6032 and 2N6033* are epitaxial silicon n-p-n 
transistors having high-current and high-power handling 
capability and fast switching speed. The 2N6033 is similar 
to the 2N6032; they differ in maximum values for continuous 
collector current and sustaining voltage. 

They are supplied in the JEDEC TO-204AE hermetic steel 
package with 0.060-Inch diameter pins. 


‘Formerly RCA Dev. Types TA7337 and TA7337A, respectively. 



EFFECTIVE CASE TEMP. OR CASE TEMP. (Teff OR Tc)-°C 

Fig. 1 - Derating curves for both types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE, VcBO.. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open, Vceo(sus) .. 

With external base-to-emitter resistance (Rbe)<50 O, Vcer(sus) , 

* With external base-to-emitter resistance (Rbei<50 O & 

Vbe=-1.5V. VcEx(sus) . 

* EMITTER-TO-BASE VOLTAGE. Vebo. 

‘ CONTINUOUS COLLECTOR CURRENT, Ic. 

* BASE CURRENT, Ib. 

‘ EMITTER CURRENT, Ig . 

* TRANSISTOR DISSIPATION, Pt: 

At case temperatures up to 25® C and Vce up to 24 V.. 

At case temperatures up to 25® C and Vce above 24 V. 

At case temperatures above 25® C and Vce above 24 V. 

* TEMPERATURE RANGE: 

Storage & Operating (Junction). 

* PIN TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


2N6032 

2N6033 


120 

150 

V 

90 

120 

V 

110 

140 

V 

120 

150 

V 

7 

7 

V 

50 

40 

A 

10 

10 

A 

50 

40 

A 

140 

140 

W 


See Fig. 2 
See Figs. 2 & 3 


-65 to+200 ®C 

230 ®C 


‘In accordance with JEDEC registration data format (JS-6 RDF-1). 
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Power Transistors 


2N6032, 2N6033 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25®C Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

DC 

Collector 
Voltage (V) 

DC 

Emitter 

or Base 
Voltage (V) 

DC 

Current 

(A) 

Type 

2N6032 

Type 

2N6033 

VCB 

VCE 

CD 

UJ 

> 

29 

Bi 

■ 

m 

122 


221 

mii 

Collector-Cutoff Current; 

With base open 

'CEO 

- 

80 


fl 

B 

■ 

B 

B 

fl 

B 

■I 

Qj 

With base-emitter 
junction reverse biased 

'CEV 

- 

110 

135 

■ 

M 

■I 

■ 

■ 

■1 

B 

B 


mm 

(Tc=150'C) 

- 

100 



- 

- 

Zl 


IB 


10 

mA 

Emitter-Cutoff Current 

'ebo 

- 

- 

7 


0 

■ 

■1 

■ 


B 

B' 

mA 

Collector-to-Emitter 

Sustaining Voltage; 

(See Figs. 12 & 13) 

With base open 

VcEO<sus) 

1 

1 

1 

1 


1 

1 


1 


■ 

1 

With external base to emitter 
resistance (Rgg) < 50 12 

^CER^s^s) 

- 

- 

- 

- 


■ 

B 

no® 

B 


■ 

With base-emitter junction reverse 
biased & Rgg^ 50 12 

VcEX<sus) 

■ 

■ 

- 

B 


■ 

B 

212 

B 

B 


Base-to-Emitter Saturation Voltage® 

VBE(sat) 

■ 

~ 

H 

B 

1 

B 

B 

~ 

2 

_ 

2 

V 

Base-to-Emitter Voltage 

< 

CD 

m 

■ 

H 


_ 

1 

■ 

B 

_ 

2 


2 

V 

Collector-to-Emitter 

Saturation Voltage® 

VQglsat) 

■ 

■ 

■ 

B 

i 

■ 

5 

4 

B 

B 

B 

■ 


DC Forward-Current Transfer Ratio® 

hpE 

■ 

H 

■ 

B 

50 

40 

B 

B 

10 


B 



Second-Breakdown Collector Current 
With base forward biased 

's/b'’ 

■ 

H 

■ 

B 

B 

B 

B 

m 

■ 


■ 

■ 

Magnitude of common-emitter 
small-signal, short-circuit, 
forward-current transfer ratio 
(at 5 MHz) 

l*^fe| 

1 

1 

1 

1 

1 

1 

1 

10 

1 

■ 

■ 

■ 

Gain-Bandwidth Product 

^T 

- 

10 

- 

- 

B 

■ 

- 


- 

50 

- 

MHz 

Output Capacitance (at 1 MHz) 

^obo 

10 

- 

- 

- 

- 


- 



- 

800 

PF 

Saturated Switching Time: 

Turn-On 

(Delay Time + Rise Time) 

^on 

PI 

1 

■ 

■ 

50 

40 

1 

5® 

4® 

1 

B 

1 

B 

jUS 

Rise 

tr 

m 





B 

m 

BI 

1 


1 


Storage 

B 


1 

■ 

B 

g 

B 

i 

B 

B 

B 

1.5 

/is 

Fall 

B 

BBS 

■ 

■ 

B 

B 

B 

5® 

4® 

B 

U5 

B 

0.5 


Thermal Resistance 
(Junction-to-Case) 


■ 

IB 

■ 

- 

■ 

B 

B 

B 

1.25 

- 

1.25 

°C/W 


* CAUTION: The sustaining voltages VQgQ(sus), VQgp(sus), and Vq^j^Isus) MUST NOT be measured on a curve tracer. 

** *§/b defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction forward 
biased for transistor operation in the active region. 

^ Pulsed; 1-s, non-repetitive pulse. 

® 162 *ln accordance with JEOEC registration format JS-6 RDF-1. 
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Power Transistors 


2N6032, 2N6033 



92CS-I6020RI 


Fig. 2 - Maximum operating area for both typea. 
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Power Transistors, 


2N6032, 2N6033 



Fig. 3 - Maximum operating areas for both types at case temperature (Tc) = 100^0. 
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Power Transistors 


2N6032, 2N6033 




Fig. 5 - Typical saturated switching charac¬ 
teristics for both types. 
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COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

92CS-I60I8 


Fig. 6 - Typical input characteristics 
for both types. 


Fig. 7 - Typical collector characteristics 
for both types. 



BASE-TO-EMITTER VOLTAGE (VbeI—V 

92CS-17491 


input: 



* ADJUST FOR lB| AND Ib 2 
Rr AT40A = 0.75fl 
50 A =0.6 ft 

A lB| and IB2 measured WITH TEKTRONIX CURRENT 

PROBE P60I9 AND TYPE 134 AMPLIFIER OR EQUIVALENT 

92CS-I7433 


Fig. 8 - Typical transfer characteristics 
for both types. 


Fig. 9 - Switching-time test set. 























































Power Transistors 


2N6043, 2N6044, 2N6045 

8-Ampere N-P-N Darlington 
Power Transistors 

60-, 80-, 100-Volts, 75 Watts 

Gain of 1000 at 4 A (2N6043, 2N6044) 

Gain of 1000 at 3 A (2N6045) 

Features: 

■ Operates from 1C without predriver 

Applications: 

m Power switching m Audio amplifiers 

■ Hammer drivers ■ Series and shunt regulators 


The 2N6043, 2N6044, and 2N6045 are monolithic silicon 
n-p-n Darlington transistors designed for low- and 
medium-frequency power applications. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. These devices are sup¬ 
plied in the JEDEC TO-220AB (VERSAWATT) plastic 
package. 


File Number 1151 

TERMINAL DESIGNATIONS 


c 


'-- 

^_jL. 

(FLANGE) 

O 





. ,_^ 



,_ 

^ u 


TOP 

VIEW 


92CS-'39969 


JEDEC TO-220AB 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO ... 

VcEo(sus)... 

* V ebo . 

*lc.. 

I CM. 

*u... 

*Pt 

Tc>25°C. 

Tc>25°C. 

Tstgi Tj . 

*Tl 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max. 


2N6043 2N6044 2N6045 

60 80 100 

60 80 100 

_^_ 5 _ 

_ 8 _ 

__16_ 

_ 0 .12 ____ 


V 

V 

V 
A 
A 
A 


_ 75 _ W 

See Fig. 2- 

-65 to 150_ °C 


235 


°C 


*ln accordance with JEDEC registration data. 
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Power Transistors 


2N6043, 2N6044, 2N6045 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25^C Unless Otherwise Specified 



CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

U 

N 

1 

T 

S 

VOLTAGE 

Vdc 

CURRENT 

A dc 

2N6043 

2N6044 

2N6045 



B 

■1 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

* 

•cEO 

100 



0 

_ 

_ 

■ 

_ 

B 

20 




80 



0 

- 

- 


20 

B 

- 




60 



0 

- 

20 

■fl 

- 

B 

- 


* 

'CEV 

■a 

BE 

■ 

n 

■ 

- 

■ 

- 

B 

20 




mi 

BS 




- 


20 


- 




Bl 

Bi 

■ 

H 

B 

20 

B 

- 

B 

- 




100 

BE 

■ 

mil 



B 

— 

B 





80 

BE 

■ 





200 

B 





60 

Bi 

■ 

^m 

B 


■B 

- 

B 



* 

'ebo 


5 


0 

- 

2 

- 

2 

- 

2 

mA 

* 

VcEo(sus) 



O.ia 

0 

60 

- 

1^1 

- 


- 

V 


'CBO 


■ 


mil 

m 

- 

|B 


B 

20 




BE 





- 




- 

mA 



HS 

■ 


11^1 

■ 

20 



B 

- 




■1 

■ 

4 

m 


20,000 

1000 

20,000 

- 

— 


* 

hpE 



3 


B 

- 

- 

- 

1000 

20,000 




■1 

■ 

8 



- 

100 

- 

100 

- 




■1 

■ 

4 


_ 

2.8 

_ 

2.8 

_ 

_ 



^BE 

■1 

■ 

3 


- 

- 

- 

- 

- 

2.8 

V 

* 

Vg^lsat) 



8 

0.08 

- 

■9 

- 

B 

- 

m 






4 

0.016 

— 

2 

■1 

B 

B 

- 


* 

VcE(sat) 



3 

0.012 

- 

- 

B 

B 

B 

2 

V 





8 

0.08 

- 

4 


BI 


4 



Vp 



B 


- 

4 

- 

B 

- 

4 

V 

* 




B 


300 


300 

m 

300 







■1 









* 


B 

[| 

B 


4 


4 

m 

4 





■I 


■1 









* 


10b 


■ 



200 


200 








■ 










'S/b 


■ 

■ 




2.5 

m 

2.5 


A 


t=1 s, nonrep. 













Rfljc 



_ 


- 

1.67 

- 

1.67 

- 

1.67 

OC/W 


* In accordance with JEDEC registration data. 

3 Pulsed: Pulse duration = 300 /ns, duty factor = 1.8%. ** ^CB 
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Power Transistors, 


2N6043, 2N6044, 2N6045 
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COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 92CM-3II24 

Fig, 2 — Maximum operating areas for ail types (Tq = 25PC). 



Fig. 3 — Derating curve for all types. 



Fig. 4 — Typical dc beta characteristics for all types. 
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Power Transistors 


2N6043, 2N6044, 2N6045 
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COLLECTOR CURRENT(Ic)*3A 
COLLECTOR-TO-EMITTER VOLTAGE (Vce)=' 
CASE TEMPERATURE (Tc)=25*C 

_^_L_i_LJ_1_1.. 1 L.I_ 

4V _ 




,_ 





FREQUENCY (f)- KH* 

92CS-3II23R( 

Fig. 5 — Typical small-signal gain for all types. 



capacitance characteristics as a function 
of reverse voltage for all types. 



Power Transistors 


2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059 File Number 1185 

12-Ampere Complementary 
P-N-P and N-P-N Monolithic 
Darlington Power Transistors 

60-80-100 Volts, 150 Watts 

Gain of 7000 (Typ.) at 5 A (2N6050, 2N6051,2N6052) 

Gain of 4000 (Typ.) at 5 A {2N6057, 2N6058, 2N6059) 

Features: 

■ Operates from 1C without predriver 

■ Monolithic construction 

■ High voltage ratings: 

= 60 V Min. - 2N6050*, 2N6057 
= 80 V Min. - 2N6051*, 2N6058 
= 100 V Min. - 2N6052*, 2N6059 


The 2N6050, 2N6051, and 2N6052 p-n-p types and the Applications: 

2N6057, 2N6058, and 2N6059 n-p-n types are complemen- . 

tary monolithic silicon Darlington transistors designed for " Power switching 

general-purpose amplifier and low-speed switching applica- ■ Hammer drivers 

tions. The high gain of these devices makes it possible for ■ Series and shunt regulators 

them to be driven directly from integrated circuits. These ■ Audio amplifiers 

devices are supplied in the JEDEC TO-204AA hermetic steel 

package. 


TERMINAL DESIGNATIONS 


c 



»2CS- 27SI6 


JEDEC TO-204AA 


MAXIMUM Absolute-Maximum Values: 


2N6050* 

2N6057 


2N6051* 

2N6058 


2N6052* 

2N6059 


* 

« 

♦ 

* 

* 

♦ 

* 


VcBO. 100 

VcEO^sus). 60 80 100 

^EBO.. 5 - 

\q ... 12 -- 

•cm..-- 

•b..0-2 -- 

P-p 

Tc<25°C..150 _ 

Tq> 25°C.Derate linearly - 0.857 - 

Tstg.Tj . .. .. -65to200 - 

T| 


At distances >1/16 in. (1.58 mm) from case for 10 s max. --— 235 


V 

V 

V 
A 
A 
A 



♦ In accordance with JEDEC registration data. * For p-n-p devices, voltage and current values are negative. 
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Power Transistors 


2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059 




Fig. 1 — Schematic diagram for 2N6050, 2N6051, Fig- 2 — Schematic diagram for 2N6057, 2N6058, 

and 2N6052. and 2N6059. 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 




VOLTAGE 

CURRENT 

2N6050® 

2N6051® 

2N6052® 



CHARACTERISTIC 

Vdc 

A dc 

2N6057 

2N6058 

2N6059 

UNITS 



UJ 

CJ 

> 

UJ 

OQ 

> 

•c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 




30 



0 

- 

1 

— 

_ 

— 

— 


* 

'CEO 

40 



0 

- 

- 

- 

1 

- 

- 




50 



0 

- 

- 

- 

- 

- 

1 

mA 



60 

-1.5 



- 

0.5 

- 

_ 

- 

- 

* 

'CEX 

80 

-1.5 



- 

- 

- 

0.5 

- 

- 




100 

-1.5 



- 

- 

- 

- 

- 

0.5 




60 

-1.5 



- 

5 

- 

_ 

- 

- 



Tq= 150°C 

80 

-1.5 



- 

- 

- 

5 

- 

- 




100 

-1.5 



- 

- 

- 

- 

- 

5 


♦ 

'ebo 


-5 

0 


- 

2 

- 

2 

- 

2 

mA 

* 




0.1^ 

0 

60 

- 

80 

- 

100 

- 

V 

* 


3 


12 a 


100 

- 

100 

- 

100 

- 



hpE 

3 


6^ 


.750 

18,000 

750 

18,000 

750 

18,000 


♦ 

VcE(sat) 



12 a 

6^ 

0.12 

0.024 

- 

3 

2 

- 

3 

2 

- 

3 

2 

V 

* 

^BE 

3 


6^ 


- 

2.8 

- 

2.8 

- 

2.8 

V 

* 

VgE(sat) 



12 a 

0.12 

- 

4 

- 

4 

- 

4 

V 

* 

'^fe 

f = 1 kHz 

3 


5 


300 

- 

300 

- 

300 

- 


♦ 

Ihfgl 

f = 1 MHz 

3 


5 


4 

- 

4 

- 

4 



* 

<o 

O o- 
00 

11 

o 

< 

m 

o 













f = 0.1 MHz 













2N6050-52 





_ 

500 


500 

_ 

500 

pF 


2N6057-59 





- 

300 


300 

- 

300 


's/b 

t = 1 s, nonrep. 

30 

1 



5 

- 

5 

- 

5 

- 

A 





_ 



1.17 

- 

1.17 

- 

1.17 

°C/W 


3 Pulsed: Pulse duration 300 jus, duty factor = 1.8%. * For p-n-p devices, voltage and current values are negative. 

* In accordance with JEDEC registration data. 
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DC FORWARD-CURRENT TRANSFER RATIO (hpE) 


Power Transistors 







































































Power Transistors 


2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059 



FOR p-n-p OEVICES.VOLTAGE AND CURRENT VALUES ARE NEGATIVE 


92CS-31712 

Fig. 8 — Typical saturation characteristics for all 
types. 



^OR p-n-o DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 

92CS-31713 

Fig. 9 — Typical small-signal current gain for all 
types. 



Fig. 10 — Typical switching times for 2N6050, 
2N6051, and 2N6052. 



Fig. 11 — Typical switching times for 2N6057, 
2N6058, and 2N6059. 


Vcc 


-30 V 



DISCONNECTED ANDV2-0 


Rg a Rc VARIED TO OBTAIN DESIRED CURRENT LEVELS 
D| MUST BE FAST RECOVERY TYPE 

FOR n-p-n TEST CIRCUIT REVERSE DIODE AND VOLTAGE POLARITIES 

92CS-29I38 

Fig. 12 — Switching times test circuit. 
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Power Transistors 


2N6055, 2N6056 File Number 563 

8-Ampere Silicon N-P-N 
Darlington Power Transistors 

60- and 80-Volt, 100-Watt Types 
With Gain of 750 at 4 Amperes 
Features: 

■ Operation from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Hammer drivers 

■ Audio amplifiers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 

c 



92CS- 27516 


JEDEC TO-204AA 


The 2N6055 and 2N6056 are monolithic n-p-n sil¬ 
icon Darlington transistors designed for low- and medium- 
frequency power applications. The construction of these 
devices provides good forward-bias second-breakdown 
capability. Their high gain makes it possible for them to 
be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-204AA 
(VERSAWATT) plastic package. 



92CS-I99I6HI 


Fig. 1 — Schematic diagram of 2N6055 and 2N6056 
Darlington power transistors. 


MAXIMUM RATINGS, Abso/ute-Maximum Values: 

* VcBO. 

VceR(sus) 

RbE = 100 12. 

* VcEO. 

VcEV(sus) 

VbE = -1-5V . .. 

* vebo. 

*ic. 

ICM . 

♦IB. . .• • • 

♦PT 

Tc<250C.. 

Tc > 250C.• • 

*T^stg. Tj. • • 

*Tl 

At distances > 1/32 in. (0.8 mm) 
from seating plane for 10 s max. ... 

* In accordance with JEDEC registration format JS-6 RDF-2. 


2N6055 2N6056 

60 80 

60 80 

60 80 

60 80 

5 5 

8 8 

16 16 

120 120 

100 100 

— See Figs. 2 and 4 — 
-65 to +200- 


-235 


V 

V 

V 

V 

V 
A 
A 

mA 

W 

OC 


OC 
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Power Transistors 


2N6055, 2N6056 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tc)= 25^C Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 




DC 



DC 






CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6055 

2N6056 

UNITS 

SYMBOL 


V 



A 








VCE 

Veb 

Vbe 

•c 

‘E 

Ib 

MIN. 

MAX. 


B3iQI 


•CEO 

30 






- 


g| 

BB! 


40 






— 

IBI 




•CEX 

60 

80 


Bl 




- 


. - 






BE 

■ 



- 

5 

- 

mm 





BE 

■ 



- 

- 

- 

IB 


• ebo 


wm 


0 



- 

2 

- 

2 

mA 





8a 



100 

- 


- 


npE 




4a 



750 

18,000 


18,000 










- 


- 


VcER(sus) 

RbE = 100^2 




01^ 



60a 

■ 


- 

V 

VcEX(sus) 



BE 

Qg 


BB 

1^1 

- 


- 






4a 


0.016 


2 

H 

2 


VcE(sat) 




8a 


EEil 

- 

3 

H 

3 

V 

vbe 

■1 



Bl 



- 

2.8 

- 

2.8 

B 

VBE(sat) 




H 



- 

4 

- 

4 

hfe| 

3 



3 



B 


B 



f = 1 MHz 







■■ 


■■ 



^obo 

■ 

B 

B 

■ 


B 

■ 


■ 



f = 0.1 MHz, 

VcB = 10 V 

■ 

■ 

■ 

■ 

0 

■ 

■ 

200 

B 



•^fe 


■ 

■ 





ig 


n 

|B 

f = 1 kHz 

3 

■ 

■ 

3 



300 


300 




33.3 

■ 

■ 

■ 

1 

■ 

3 

Bl 

3 

B 



40 

fl 

B 

■ 

1 

■ 


Bl 

2 

■ 

A 

_ 





_ 

_ 


- 

1.75 

- 




* In accordance with JEDEC registration data format JS-6 RDF-2. 
3 Pulsed; Pulse duration = 300 Ats, duty factor = 2%. 
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Power Transistors 


2N6055, 2N6056 



25 SO 75 100 125 ISO 175 200 


CASE TEMPERATURE (Tc)-C 

92CS-I9943 

Fig.2 — Derating curve for both types. 



Fig.3 — Typical dc beta characteristics 
for both types. 



I COLLECTOR CURRENT (Ir)—A 

^ 92CS-20S49RI 

Fig.4 — Maximum operating areas for types 2N6055 and 2N6056. 
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-COLLECTOR CURRENT (Ic)=IA 
_ COLLECTOR-TO-EMITTER VOLTAGE (Vce) = 5V 
CASE TEMPERATURE (Tc) = 25“C 



s,. 

----- 



■ 




. 








L 


- 


. Power Transistors 


2N6055, 2N6056 


COLLECTOR SUPPLY VOLTAGE (Vcc) = « 
IB| =-Ib2 =Ic/'°O.Tc = 25'>C 

0 V 








-„.»n 

—- 
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.— 















/ 









k- 



— 



— 

id- 


k 

L 


COLLECTOR CURRENT (Ic)—A 


ig. 5 — Typical small-signal gain 
for both types. 


Fig. 6 — Typical saturated switching-time 
characteristics for both types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)= 3V; i ; 


' : 


I 2 3 

BASE-TO-EMITTER VOLTAGE (Veg)—V 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)= 

iiiiMiikiiii-iJxiiii-J-.oixiSH 


tl ;1LU‘T! 




I 2 

BASE-TO-EMITTER VOLTAGE I 


I 7 — Typical input characteristics 
for both types. 


Fig. 8 ~ Typical transfer characteristics 
for both types. 


CASE TEMPERATURE (Tr)*25*C 





COLLECTOR-TO-EMITTER VOLTAGE (VcEl- 


COLLECTOR CURRENT (Ic)~A 


- Typical output characteristics 
for both types. 


Fig. 10 — Typical saturation-voltage charac 
teristics for both types. 







































































Power Transistors 


2N6055, 2N6056 



PULSE DURATION „ ^ „ 

20 /iS POSITIVE VOLTAGE ZOO Rc 

ZOfLS NEGATIVE VOLTAGE 
REP. RATE = 200 Hz 


■* Ib| and Ib2 are MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER,OR EQUIVALENT 


92CS-19942 



92CS-I3996RI 


Fig. 11 — Circuit used to measure saturated 
switching times. 


Fig. 12 — Phase relationship between input 
current and output current show¬ 
ing reference points for specifi¬ 
cation of switching times. 
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Power Transistors 


File Number 492 


2N6077, 2N6078, 2N6079 


High-Voltage, High Power 
Silicon N-P-N Transistors 

For Switching and Linear Applications 

Features: 

■ Maximum safe-area-of-operation curves 

■ Low saturation voltages 

■ High voltage ratings: 

VcerIsus] = 300 V [2N6077] 

= 275 y [2N6078] 

= 375 V [2N6079] 

■ High dissipation ratings : Pt = 45 W 


TERMINAL DESIGNATIONS 



The 2N6077, 2N6078, and 2N6079 are multiple epitaxial 
silicon n-p-n transistors. Multiple-epitaxial construction 
maximizes the voltampere characteristic of the device and 
provides fast switching speeds. 

These devices use the popular J EDEC T0-213AA package; 
they differ mainly In voltage ratings, leakage-current limits, 
and VcE(sat) ratings. 

The 2N6077 is characterized for switching applications with 
load lines in the active region. These applications include 
sweep circuits and all circuits using the transistor as an 
active voltage clamp. 

Type 2N6078 is characterized for switching applications 
with the load line extending into the reverse-bias region. Its 
voltage ratings make this device useful for switching regula¬ 
tors operating directly from a rectified 110-V or 220-V power 
line. The unit is rated to take surge currents up to 5 A and 
maintain saturation. 


The 2N6079 is characterized for use in Inverters operating 
directly from a rectified 110-V power line. The leakage cur¬ 
rent is specified at 450 volts; therefore the device can also 
be used in a series bridge configuration on a 220-V line. The 
Vebo rating of 9 volts eases requirements on the drive trans¬ 
former in inverter applications. Storage time, an important 
factor in the frequency stability of an inverter. Is specified In 
Fig. 12, which shows variation in storage time with variation 
in load current from zero to maximum (4 A). 


MAXIMUM RATINGS, Absolute-Maximum Values: 

‘COLLECTOR-TO-BASE VOLTAGE. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE; 

With base open. 

* With reverse bias (Vbe) of -1.5 V. 

With external base-t6-emitter resistance (Rbe) 500... 

‘EMITTER-TO-BASE VOLTAGE . 

‘COLLECTOR CURRENT; 

Continuous. 

Peak. 

‘CONTINUOUS BASE CURRENT. 

‘TRANSISTOR DISSIPATION; 

At case temperatures up to 25°C and Vcje up to 40 V. 

At case temperatures up to 25°C and Vce above 40 V .... 
At case temperatures above 25®C and Vce above 40 V .. 
‘TEMPERATURE RANGE; 

Storage & Operating (Junction) . 

‘PIN TEMPERATURE (During Soldering); 

At distances >1/32 in. (0.8 mm) 

from case for 10 s max. 


VcBO 

2N6077 

300 

2N6078 

275 

2N6079 

375 

V 

VcEo(SUS) 

275 

250 

350 

V 

VcEx(SUS) 

300 

275 

375 

V 

Vcer(sus) 

300 

275 

375 

V 

Vebo 

6 

6 

9 

V 

Ic 

7 

7 

7 

A 


10 

10 

10 

A 

Ib 

4 

4 

4 

A 

Pt 

45 

45 

45 

W 



_See Fia. 1 _ 




See Figs. 1, 2, & 3_ 

_ -65 to +200 _ °C 

_230 _ °C 
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In accordance with JEDEC registration data format (JS-6, RDF-1). 












Power Transistors 


2N6077, 2N6078, 2N6079 

ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25^0 





Test Conditions 

Limits 



Characteristic 

Symbol 

DC 

Collector 
Voltage (V) 

DC 

Emitter 

VoltagefV) 

DC 

Current 

(A) 

Type 

2N6077 

Type 

2N6078 

Type 

2N6079 

Units 




Vce 

VcB 

VbE ' 


*B 


Min. 

Typ. 


BmH 


Max. 

Min. 





Collector-Cutoff Current: 

















hh 


With base open 

•CEO 

250 




0 


- 

- 

Hi 

- 

- 

- 

- 

- 

- 


* 

With base-emitter junction 








_ 

_ 


_ 

Hil 


_ 

_ 

_ 

an 


reverse biased 

•CEV 



Hi 




- 

- 

Wm 

- 

HI 

HI 

- 

- 

0.5 

♦ 

With base-emitter junction 

•CEV 

250 






_ 


8 

_ 



_ 

_ 

_ 

mA 


reverse biased 

Tc= 1250C 

450 


Ba 




- 


- 

- 

H 

■Hi 

- 

- 

5 

* 

Emitter-Cutoff Current 

'ebo 



m 

a 



- 


1 

- 

- 


- 

- 

7 

mA 


Collector-to-Emitter 

Sustaining Voltage - 
(see Figs. 15 & 16) 

With base open 

VcEOls'Jsl*’’ 


■ 

■ 

0.2 



1 

■ 

■ 


I 

■ 


1 

■ 

V 


With external base-to-emitter 

resistance (Rbe* = 50 n 





a 



ll^yi 

■ 

B 


B 

B 


B 


* 

Emitter-to-Base Voltage 

Vebo 






0.001 

aai 




n 




bb 

bbi 

♦ 






■i 



■■ 


bb 


bb 




bb 

BiBl' 



hpE 

1 



D 



Di 


Hi 



H 


Bi 

^H 

BB 

* 

Base-to-Emitter 

Saturation Voltage 

VBElsat)^ 


1 

■ 

1.2 

3 

4 

0.2 

0.6 

0.8 


- 

1.0 

1.2 


1 


■ 

1 










5 

1 



- 




BH 





- 

Collector-to-Emitter 

Saturation Voltage 

VcE(sat)® 


■ 

■ 

I 

0.2 

0.6 

0.8 

■ 

■ 



■ 


■ 

■ 

1 

H 

V 








1 










hBH 



Output Capacitance (At 1 MHz) 

Cobo 

s 

■■ 




HH 

HB 

BB 


BH 

bb 

IBl 

B 


I^H 

bB 

* 

Vlagnitude of Common 







bbi 

bb 

bhh 


BBI 


bb 


IBH 

■BI 

nBi 


Emitter, Small-Signal, Short- 
Circuit, Forward-Current 
Transfer Ratio (f = 1 MHz) 

I"''! 

10 

■ 

1 

0.2 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


lecond Breakdown Collector 



















Current (With base forward 
biased) Pulse duration 
(non-repetitive) = 1 s 

•s/b® 

50 






0.9 

- 


0.9 


- 

0.9 

- 


A 


second Breakdown® Energy 



















(With base reverse biased) 

Rb = 50 a, L = 100 mH 

Es/b'* 



-4 

3 



0.45 



0.45 



0.45 



mJ 


Switching Times: 

Delay 

(See Figs. 10, 17, & 18) 

td 

Vcc = 250V 



1.2 

0.2® 


- 

0.02 

- 

- 

0.02 

- 

- 

0.02 

- 



Rise - 

(See Figs. 13, 17, & 18) 

tf 

Vcc = 250V 



1.2 

0.2® 


- 

0.3 

0.75 

- 

0.3 

0.75 

- 

0.3 

0.75 



Storage 

(See Figs. 11, 12, 17^S 18) 


Vcc = 250V 



1.2 

0.2® 


- 

2.8 

5 

- 

2.8 

5 

- 

2.8 

5 



(See Figs. 14, 17, <S 18) 

tf 

Vcc=250V 



1.2 

0.2® 


- 

0.3 

0.75 

- 

0.3 

0.75 

- 

0.3 

0.75 



Thermal Resistance 
(Junct ion-to-Case) 

®J-C 

20 

_i 



2.5 



- 

- 

3.9 

- 

- 

3.9 

- 

- 

3.9 

°C/W 


3 Pulsed; pulse duration ^350 jus, Duty factor = 2%. 

^CAUTION: The sustaining voltages Vceq^sus), and Vqer(sus), 
MUST NOT be measured on a curve tracer. These sustaining 
voltages should be measured by means of the test circuit shown in 
Fig. 15. 

® Is/b is defined as the current at which second breakdown occurs at 
a specified collector voltage with the emitter-base junction forward 
biased for transistor operation in the active region. 


Es/b is defined as the energy at which second breakdown occurs 
under specified reverse bias conditions. Eg/b = 1/2 LI2 where L is a 
series load or leakage inductance, and I is the peak collector current. 

® *61 ~ *62 “ value shown. 

* In accordance with JEDEC registration data format (JS-6 RDF-1). 
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Power Transistors 


2N6077, 2N6078, 2N6079 


•■IcMAX (PULSED) 


-PULSE OPERATION 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 


92CS-I9022 


Fig. 1—Maximum operating areas for all types. 


»IC MAX.(PULSED) 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)“V 


Fig.2—Maximum operating areas for all types. 
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Power Transistors 


2N6077, 2N6078, 2N6079 




92SS-4072 m 


92SS-4078RI 


Fig.3—Derating curve for all types. 


Fig.4- Typical transfer characteristics for all types. 




Fig.S-Typica! normalized dc beta characteristics for all Fig.6—Typical normalized dc beta characteristics for all 

types. types. 

Note (Figs. 5 & 6); To estimate min., max. hpE at any current and 
temperature, read normalized dc forward-current transfer ratio and 
multiply by min., max. specifications given in Electrical Character¬ 
istics Chart (p. 2). 
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Fig. 7—Typical output characteristics for all types. 


Fig.8— Typical output characteristics for all types. 








































































STORAGE TtME(tj) 


2N6077, 2N6078, 2N6079 
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0(2 3 4 5 6 

COLLECTOR CURRENT (Xc) —A 

92CS-I9028 


Fig.9-Typical saturation voltage characteristics for all 
types. 



Fig. 10~Typical delay-time characteristic for all types. 


PULSE DURATION < 20 

REPETITION RATE =100 Hz 

COLLECTOR SUPPLY VOLTAGE (Vrc)=250 V 
CASE TEIIi»PERATURE(Tc)=25‘>C 
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0 1 2 3 4 5 


COLLECTOR CURRENT (Tc) —A 

92CS-19030 



COLLECTOR CURRENT (Xc)—A 

92CS-I903I 


Fig. 11—Typical storage-time characteristic for all types (with 
constant forced gain). 


Fig. 12—Typical storage-time characteristic for all types (with 
constant-base drives). 



92CS-I9032 


4. 

1 

z 

•*- 0.5 

PULSE DURATION < 20/xs 

REPETITION RATE =100 Hz 

COLLECTOR SUPPLY VOLTAGE (Vcc)= 250V 
CASE TEK/IPERATURE <Tc) = 25*C 

Ir.=-Ir» 
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1 
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1 


1 
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9 



1 
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1 


1 


a 

1 
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1 












1 
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■ 

1 

1 


1 

1 


1 


1 


la 

a 

_ 


la 

IB 

II 


1 





8 


_ 







1 

. 



1 



1 

1 


1 






a 

la 


1 

la 

la 

11 

1 

1 


_ 




_ 




1 

1 
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0 12 3 4 5 

COLLECTOR CURRENT(Xc)-A 

92CS-I9033 


Fig. 13— Typical rise-time characteristic for all types. 


Fig. 14—Typical fall-time characteristic for all types. 





































































Power Transistors . 


2N6077, 2N6078, 2N6079 



92CS-I5903 



92CS-I90I5 


The sustaining voltages VCER^S“®^ acceptable when 

the traces fall to the right and above point "A" for type 2N6078 point 
"B" for type 2N6077 and point "C" for type 2N6079. 


Fig. 15-Circuit used to measure sustaining voltages VcEO(^^^^' 
VcERfsus) for all types. 


Fig. 16—Oscilloscope display for measurement of sustaining 
voltages (test circuit shown in Fig. 15). 


SYNC OUT 


♦ vcc 



*IB, and Ib2 measured with TEKTRONIX CURRENT PROBE P6019 OR EQUIVALENT 


i 



IB| 

_i 

TIME 



182 


j INPUT WA\/E FORM 


«_ ON 

p CONDITION 

=4 



/ 


_] 

^J07o time 

TURN-ON 
TIME - 

-*lfr 

h 

...J" 

h— 

TURN-OFF 

A - TIME 


OUTPUT WAVE FORM 
92SS-40B5 


Fig.17—Circuit used to measure switching times for all types. Fig. 18—Phase relationship between input and output 

currents showing reference points for specification of 
switching times. (Test circuit shown in Fig. 17). 
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Power Transistors 


File Number 676 2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operatlon curves specified 
for dc operation 

The 2N6106-2N6111, 2N6288-2N6293, and 2N6473- 

2N6476 are epitaxial-base silicon transistors supplied in a 
VERSAWATT package. The 2N6288-2N6293, 2N6473, and 
2N6474* are n-p-n complements of p-n-p types 2N6106- 
2N6111, 2N6475, and 2N6476", respectively. AH these 
transistors are intended for a wide variety of medium-power 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high- 
fidelity amplifiers. 

The 2N6289, 2N6291, and 2N6293 n-p-n types and 2N6106, 
2N6108, and 2N6110 p-n-p devices fit Into TO-213AA 
sockets. The remaining types are supplied In the JEDEC 
TO-220AB straight-lead version of the VERSAWATT pack¬ 
age. All of these devices are also available on special order 
in a variety of lead-form configurations. 


•Formerly RCA Dev. Nos. TA7784, TA8323. TA7783. TA8232, 
TA7782. TA8231, TA8444, and TA8723, respectively. 

■Formerly RCA Dev. Nos. TA8210. TA7741, TA8211. TA7742. 
TA8212. TA7743, TA8445, and TA8722, respectively. 

MAXIMUM RATINGS, Absolute-Maximum Values: 


TERMINAL DESIGNATIONS 



o 


□ 

4 . 


JEDEC TO-220AA 


N-P-N 

2N6288 

2N6289 

2N6290 

2N6291 

2N6292 

2N6293 

2N6473 

2N6474 

P-N-P 

2N6110t 

2N61114: 

2N6108f 

2N6109i: 

2N61064: 

2N6107t 

2N6475t 

2N6476t: 


* VcBO. 40 60 80 110 130 

* VcEx(SUS) 

Rb8= 100 0, Vbb = 0 V. 40 60 80 110 130 

VcEo(sus). 30 50 70 100 120 

Vebo. 5 _ 

* lc(Tc<106"C) . .7 _ _4 _ 

* Ib(Tc<130‘»C) . .3 _ _2 _ 

Pt 

* Tc<25“C. 40 _ 

Tc>25'’C<100“C . 16 _ 

Tc > 25‘’C... Derate linearly 0.32 

Ta<25‘’C. 1.8_ 

Ta > 25®C. Derate linearly 0.0144 

* Tstg, Tj. .-65 to 150 _ 

* Tl 


At distances > 1/8 in. (3.17 mm) from case for 10 s max. 


235 


V 

V 

V 

V 
A 
A 

W 

W 

W/^C 

W 

W/^C 

•C 

°C 


In accordance with JEDEC registration data. 


^For p-n-p devices, voltage and current values are negative. 
















Power Transistors 


2N6106-2N6111, 2N6288-2N6293, 2N8473-2N8478 


ELECTRICAL CHARACTERISTICS Af Case Temperature (Tq) = 25^C Unless Otherwise Specified 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS^ 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6292 

2N6293 

2N6106^ 

2N6107^ 

2N6290 

2N6291 

2N6108^ 

2N6109^ 

2N6288 

2N6289 

2N6110^ 

2N6111^ 


VcE 

< 

U3 

m 

«C 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


'CER 

75 




- 

0.1 

- 

- 

- 

- 


(Rb£ = looa) 

55 




- 

- 


0.1 

- 

- 



35 




- 

- 

- 

- 

- 

0.1 


(RBE = 100a, 

70 




- 

2 

- 

- 

- 

- 


Tc=150°C) 

50 




- 

- 

- 

2 

- 

- 



30 




- 

- 

- 

- 

- 

2 


'CEX 

75 

-1.5 



- 

0.1 

- 

- 

- 

- 


(Rbe = 10012) 

56 

-1.5 



- 

- 

- 

0.1 

- 

- 



37.5 

-1.5 



- 


- 

- 

- 

0.1 

mA 

( Rre ~ 10012, 

70 

-1.5 



— 

2 

- 

- 

— 

- 


Tc = 150°C) 

50 

-1.5 



- 

- 

- 

2 

- 

- 



30 

-1.5 



- 

- ■ 

- 

- 

- 

2 


•CEO 

60 



0 

- 

1 

- 

- 


- 



40 



0 

— 

- 

- 

1 

- 

- 



20 



0 

- 

- 

- 


- 

1 


•ebo 


-5 

0 


- 

1 


1 

- 

1 


VcEO(sus)b 



O.ia 

0 

70 

- 

50 

- 

30 

- 

V 

VcER(sus)b 



O.ia 


80 

- 

60 

- 

40 

- 


(Rbe = 10012) 












hpE 

4 


2a 


30 

150 

- 

- 

- 

- 



4 


2.5a 


- 

- 

30 

150 

- 

- 



4 


3a 


— 

- 

- 

- 

30 

150 



4 


7a 


2.3 

- 

2.3 

- 

2.3 

- 


UJ 

CD 

> 

4 


2a 


- 

1.5 

- 

- 

- 

- 



4 


2.5a 


- 

- 

- 

1.5 

- 

- 



4 


3a 


- 

- 

- 

- 

- 

1.5 



4 


7a 



3 

- 

3 

- 

3 

V 

VQglsat) 



2a 

0.2 

- 

1 

- 

- 

- 

- 





2.5a 

0.25 

- 

- 

- 

1 

- 

- 





3a 

0.3 

_ 

- 

- 

- 

- 

1 





7a 

3 

_ 

3.5 

- 

3.5 

- 

3.5 


Ihfel (f = 1 MHz) 












2N6288-93 

4 


0.5 


4 

- 

4 

- 

4 

- 


2N6106-11 

-4 


-0.5 


10 

- 

10 

- 

10 

- 


hfe(f = 50kHz) 

4 


0.5 


20 

- 

20 

- 

20 

- 














2N6288-93 

4 


0.5 


10 

- 

10 

- 

10 

- 

MHz 

2N6106-11 

_4 


-0.5 


10 

- 

10 

- 

10 

- 


Cobo (f=1MHz) 

10< 


0 


- 

250 

- 

250 

- 

250 

pF 

^dJC 





- 

3.125 

- 

3.125 

- 

3.125 







- 

70 

- 

70 

- 

70 

°C/W 


♦ In accordance with JEDEC registration data. c y/^g value. 

^ Pulsed: Pulse duration = 300 jus, duty factor = 0.018. ♦ Po*" P-n-p devices, voltage and current 

b CAUTION: The sustaining voltage Vceq(sus) and VQgp(sus) values are negative. 

MUST NOT be measured on a curve tracer. 
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Power Transistors 


2N6106-2N6111, 2N6288-2N6293, 2N8473-2N8478 


electrical characteristics Af Case Temperature (Tq) = 25°C Unless Otherwise Specified 



CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6474 

2N6476^ 

2N6473 

2N6475^ 

< 

o 

m 

D9i 

wm 

■a 


Max. 


Max. 


•CER 

120 

■ 

■ 

■ 

■ 

0.1 

B 

. 



(Rbe = 100 12) 

100 

■ 

BB 

B 

B 

- 

B 

0.1 



(Rbb = 100 n 

HQ 

■ 

■■ 

B 

■ 

2 

_ 

_ 



Tc=100°C) 

■Bill 

■ 


B 

B 

- 

- 

2 


♦ 

'CEX 

IQI 

BB 



B 

0.1 

B 

_ 



(Rbe = 10012) 

HQ 

BB 



B 

- 

B 

0.1 

mA 


(Rbe = 10012, 

IQI 

BB 

■Q 


_ 

2 

_ 

_ 



Tc = 100°C) 


Bi 

n 


- 

- 

- 

2 


4: 

‘CEO 

El 


QB 

0 

B 

BI 

- 





■1 



0 

B 

IB 

- 



* 

'ebo 


B 


0 

- 

BI 

- 

1 


♦ 

VcEo(sus)b 



O.ia 

0 

Q| 

- 


- 



VcER(sus)b 








g| 



(Rbe = 10012) 



O.ia 


130 


110 


V 

♦ 

hpE 


B 

1.5a 


15 

150 

15 

150 





B 

4a 



_~_ 

2 

_z_ 


* 

^BE 

4 


1.5a 


■ 

m 

g 

B 




2.5 


4a 


B 





♦ 

VcE(sat) 



1.5a 

0.15 

- 

1.2 

- 

1.2 

V 





4a 

2 

- 

2.5 

- 

2.5 


* 

Ihfgl (f=lMHz) 

■1 

B 




■B| 





2N6473-74 

■1 

B 

0.5 


4 


4 

- 



2N6475-76 

-4 


-0.5 


5 

- 

B 

- 



hfe (f ^BOkHz) 

4 


0.5 

1 

Q| 

- 

20 

- 




■i 

!■ 









2146473-74 

IB 

B 

0.5 


4 

- 

4 

- 

MHz 


2N6475-76 

-4 


-0.5 


B 

_ 

4 

— 


♦ 

Cobo(f = 1MHz) 

IOC 


0 


- 

250 

- 

250 

pF 







- 

3.125 

- 

3.125 

°C/W 






_ 

- 

70 

- 

70 



* in accordance with JEDEC registration data 
® Pulsed: Pulse duration = 300 ns, duty factor = 0.018. 
CAUTION: The sustaining voltage V^^qIsus) are V^gplsus) 
MUST NOT be measured on a curve tracer. 


® Vq 0 value. 

♦ For p-n-p devices, voltage and current 
values are negative. 
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Power Transistors 


2N6106>2N6111, 2N6288-2N6293, 2N6473-2N6476 


■■■■■■•■■I 
■■■■■■■■■I 
■■■■■■■■■I 
■■■■■■■■■I 

_ 

■■■■■■■■■■■■■■a 

iiiiiiiiiBiaaaBaaSf_ 

-^aaaaaaaaaaaaaaaa 

aaaaaaaBaaaaaaaa 
aaaaBaaaaaaaBaaa 
aBBaaaaaaaaaaaaa 

_^^aaaaaaaaaBBBaaaa 

BaaaaaaaaBBBBaaBBaaaaBBaa 


aaBaaaaaaa 


»HSs:s 


niKnii 


VcEO •'"AX.- 120 V (2N6474) 


Hill 

lain 



H 

■ 

■ 

1 


1 

iggaaiBa 

■liacsia 

MWIIMi 



COLLECTOR CURRENT (Ic)-A 

92CS-ie009 

Fig. 5 ~ Typical dc beta characteristics for 2N6106 — 
2N6111. 


COLLECTOR CURRENT (IqI-A 92CS-II 

Fig. 5 - Typical dc beta characteristics for 
2N6288 - 2N6293. 


































































Power Transistors 


2N6106-2N6111 



Fig. 7 - Typical dc beta characteristics for 
2N6473and 2N6474. 


2N6288-2N6293, 2N8473-2N8478 



Fig. 8 - Typical dc beta characteristics for 
2N6475 and 2N6476. 



92CS-I800I 

Fig. 9 - Maximum operating areas for 2N6106 — 2N6111 (Tq = 25°C). 
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Power Transistors 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 



Fig. 10 - Maximum operating areas for 2N6288—2N6293 (Tq = 25°C). 



Fig. 11 - Maximum operating areas for 2N6473 and 2N6474 (Tq = 25 C). 
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Power Transistors 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 




Fig. 13 - Typical input characteristics for 2N6106 — 
2N6111, 2N6475, and 2N6476. 



92CS-22S32 

Fig. 15 - Typical input characteristics for 2N6473 
2N6474. 
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BASE-TO-EMITTER VOLTAGE (Vbe)—V 

‘*9205-22531 


Fig. 14 - Typical input characteristics for 2N6288 — 
2N6293. 



Fig. 16 - Typical transfer characteristics for 2N6106 — 
2N6111. 
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Power Transistors 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 




92CS-22535 92CS-22936 

Fig. 17 ~ Typical transfer characteristics for 2N6288 - Fig. 18- Typical transfer characteristics for 

2N6293. 2N6473 and 2N6474. 
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92CS-22S3r 


Fig. 19 - Typical transfer characteristics for 
2N6475 and 2N6476. 



92CS-I90ISRI 

Fig. 20 - Typical output characteristics for 
2N6106-2N6111. 



COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V 

92CS-I9673RI 

Fig. 21 - Typical output characteristics for 
2N6288 - 2N6293. 



92CS-22S33 


Fig. 22 - Typical output characteristics for 
2N6473 and 2N6474. 
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Power Transistors 


2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476 



92CS-23634 


Fig. 23 - Typical output characteristics for 



Fig. 24 - Typical gain-bandwidth product 2N6106 — 


2N6475and 2N6476. 


2N6111, 2N6475, and 2N6476. 



Fig. 25 - Typical gain-bandwidth product for 
2N6288 - 2N6293. 



Fig. 26 - Typical gain-bandwidth product for 
2N6473 and 2N6474. 



92CS-22940 



, 80 130 

^ 60 no 

u COLLECTOR-TO-EMITTER VOLTAGE 

(Vcc)-V 


Note: Curve will be inverted and polarity reversed 
for p-n-p types. The sustaining voltage, 
Vcer(sus), is accepatble when the traces fall to 
the right and above the designated points: 

Point A: 2N6110,2N6111.2N6288,2N6289 
Point B: 2N6108,2N6109,2N6290,2N6291 
Point C: 2N6106,2N6107,2N6292,2N6293 
Point D: 2N6475,2N6473 
Point E: 2N6476,2N6474 


Fig. 27 - Circuit used to measure sustaining 
voltage for all types. 


Fig. 28 - Oscilloscope delay for measurement of 
sustaining voltage {test circuit shown in 
Fig. 27). 
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Power Transistors 


2N6121-2N6123, 2N6124-2N6126 


File Number 1149 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operation curves 
specified for dc operation 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6121, 2N6122, an^ 2N6123 are epitaxial-base 
n-p-n transistors. The 2N6124, 2N6125, and 2N6126 are 
epitaxial-base p-n-p transistors. They are complements to 
2N6121. 2N6122, and 2N6123. respectively. 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas¬ 
tic package. 

All these transistors are intended for a wide variety of 
medium-power switching and amplifier applications, such 
as series and shunt regulators and driver and output stages 
of high-fidelity amplifiers. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO . 

*VcEo(SUS) ..... 

*Vebo . 

*lc. 

*Ib. 

Pt 

*Tc>25°C. 

Tc>25®C<100®C . 

Tc>25°C. 

Ta<25°C.. 

Ta>25‘’C . 

Tstgi Tj .. 

Tl 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max.. 


2N6122 2N6123 

2N612S 2N6126 

60 80 

60 80 

_ 5 _ 

_ 4 _ 

_ 1 _ 

^40 _ 

_16_ 

Derate linearly 0.32 

_ 1.8 _ 

Derate linearly 0.0144 
_-65 to 150_ 


N-P-N 2N6121 
P-N-P 2N6124 

45 

45 


235 


*ln accordance with JEDEC registration data. For p-n-p devices, voltage and current values are negative. 


V 

V 

V 
A 
A 


W/‘ 

W/‘ 


°C 
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Power Transistors 


2N6121-2N6123, 2N6124-2N6126 


ELECTRICAL CHARACTERISTICS At Case Temperature (Tq) = 25°C 


Unless Otherwise Specified 



TEST CONDITIONS^ 

LIMITS 



VOLTAGE 

CURRENT 

2N6121 

2N6122 

2N6123 


CHARAC- 

Vdc 

A dc 

2N6124^ 

2N6125* 

2N6126^ 

UNITS 

TERISTIC 

< 

0 

m 

< 

00 

m 

*C 

<8 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



45 a 




_ 

0.1 

__ 

_ 

_ 

_ 


'CBO 

60a 




- 

- 


0.1 

- 

- 



80 a 




- 

- 

- 

- 

- 

0.1 


'CEX 

45 

-1.5 



- 

0.1 

- 

- 

— 

— 



60 

-1.5 



- 

- 

- 

0.1 

- 

- 



80 

-1.5 



- 

- 

- 

- 

- 

0.1 

mA 


45 

-1.5 



_ 

2 

_ 

_ 

_ 

_ 

Tc= 1250 c 

60 

-1.5 



- 

- 

- 

2 

- 

— 



80 

-1.5 



- 

- 

- 

- 

- 

2 


'CEO 

45 



0 

- 

1 

— 

- 

— 

— 



60 



0 

- 

- 

- 

1 

- 

- 



80 



0 

- 

- 

- 

- 

- 

1 


•ebo 


-5 

0 


- 

1 

- 

1 

- 

1 


VcEO (sos)>> 



0 . 1 c 

0 

45 1 

- 

60 

- 

80 

- 

V 

hpE 

2 


1 . 5 c 


25 

100 

25 

100 

20 

80 



2 


4C 


10 

- 

10 

- 

7 

- 


< 

CD 

m 

2 


1 . 5 c 


- 

1.2 

- 

1.2 

- 

1.2 

V 







1 






VQE(sat) 



1 . 5 c 

0.15 

- 

0.6 

- 

0.6 

- 

0.6 





4C 

1 

- 

1.4 

- 

1.4 

- 

1.4 


Ihfel (f=1 MHz) 

4 


1 


2.5 

- 

2.5 

- 

2.5 

- 


hfe (f=1 kHz) 

2 


0.1 


25 

- 

25 

- 

25 

- 


Rfljc 





- 

3.125 

- 

3.125 

- 

3.125 

°c/w 


* In accordance with JEDEC registration data. 

I*CAUTION: The sustaining voltage Vq^qIsus) 
MUST NOT be measured on a curve tracer. 


3 VcB value. 

cPulsed: Pulse duration = 300 /iS, duty factor = 0.018, 
^For p-n-p devices, voltage and current values are 
negative. 




Fig. 1 — Current derating curves for all types. 



COLLECTOR CURRENT (Ic)-A 92cs-l9668RI 

Fig. 2 — Typical dc beta characteristics for all types. 
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Power Transistors 


2N6121-2N6123, 2N6124-2N6126 


, CASE TEMPERATUREdc )• 25*C 

(CURVES MUST BE DERATED 

UNEARLY WITH INCREASE 

IN TEMPERATUREI 



4 6 8 ,0 2 6 8,00 2 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

92CM-3II00 

Fig. 3 — Maximum operating areas for all types. 



92CS-2253I 


Fig. 4 — Typical input characteristics for all types. 



92CS-22535 

Fig. 5 — Typical transfer characteristics for all types. 



Fig. 6 — Typical gain-bandwidth product. 



Fig. 7 — Circuit used to measure sustaining voltage 
for all types. 
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Power Transistors 


File Number 507 


2N6211, 2N6212, 2N6213, 2N6214 


High-Voltage Medium-Power 
Silicon P-N-P Transistors 

For Switching and Amplifier Applications in Military, 
industrial, and Commericai Equipment 


Features: 

■ High voltage ratings: 

VcEoisus) = -400 V max. {2N6214) 
= -350 V max. {2N6213) 
= -300 V max. {2N6212) 
^-225 V max. [2N6211) 


Applications: 

■ Power-Switching circuits 

■ Switching regulators 

■ Converters 

■ Inverters 

m High-Fidelity amplifiers 


The types 2N6211, 2N6212, 2N6213. and 2N6214* are 
epitaxial silicon p-n-p transistors with high breakdown 
voltage ratings and fast switching speeds. They are supplied 
in the popular JEDEC TO-213AA package; they differ in 
breakdown-voltage ratings and leakage current values. 


•Formerly RCA Dev. Nos. TA7719, TA7410, TA8330, and TA8331, 
respectively. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* COLLECTOR-TO-BASE VOLTAGE, Vcbo. 

2N6211 

-275 

2N6212 

-350 

2N6213 

-400 

2N6214 

-450 

V 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 
With base open, Vceo(sus). 

-225 

-300 

-350 

-400 

V 

With external base-to-emitter resistance 
(Rbe) = 50 fi, Vcer(sus). 

-250 

-325 

-375 

-425 

V 

* With base-emitter junction reverse-biased 

(Vbe = 1.5 V),Vcex(sus). 

-275 

-350 

-400 

-450 

V 

‘ EMITTER-TO-BASE VOLTAGE, Veeo. 

-6 

-6 

-6 

-6 

V 

* COLLECTOR CURRENT (Continuous), Ic. 

-2 

-2 

-2 

-2 

A 

* BASE CURRENT (Continuous), Ib. 

-1 

-1 

-1 

-1 

A 

TRANSISTOR DISSIPATION. Pt: 

* At case temperatures up to 100®C and 

VcE up to 50 V. 

20 

20 

20 

20 

W 

At case temperatures up to 25® C and 

Vce up to 40 V. 

35 

35 

35 

35 

W 


At case temperatures up to 25®C and 

VcE above 40 V . . See Fig. 1 _ 

At case temperatures above 25® C and 

VcE above 40 V . .See Figs. 1 & 3._ 

* TEMPERATURE RANGE: 

Storage & Operating (Junction) . .-65 to +200 _ ®C 

* LEAD TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from 

case for 10 s max. .230 


C 
















Power Transistors, 


2N6211, 2N6212, 2N6213, 2N6214 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25®C Unless Otherwise Specified 



*ln accordance with JEDEC registration data format JS-6 RDF-1. 

4Pulsed; Pulse duration = 300 ns; duty factor ^2%. 
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2N6211, 2N6212, 2N6213, 2N6214 



-lO -lOO 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 


92CS-I9220R2 


Fig. 1 - Maximum operating areas for all types. 



92CS-I92I8RI 



Fig. 2 - Maximum operating areas for aii types. 


Fig. 3 - Derating curves for all types. 

















































































































Power Transistori. 


2N6211, 2N6212, 2N^213, 2N6214 



Fig. 4 - Typical gain-bandwidth product for all types. 



Fig. 6 - Typical dc beta characteristic for all types. 



Fig. 5 - Collector-to-emitter sustaining-voltage characteristics for 
all types. 
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92CS-19256 


Fig. 7 - Typical saturation-voltage characteristics for all types. 
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92CS-15974 


Fig. 8 - Typical transfer characteristics for all types. 


Fig. 9 - Typical storage-time characteristics for all types. 





































































Power Transistors 


2N6211, 2N6212, 2N6213, 2N6214 


X 

95 

I 

1 

1 

ft 

5 PULSE DURATION > 20 

5 REPETITION RATE* 200 PULSES/s 
a COLLECTOR SUPPLY VOLTAGE (Vcrl'-ZOOV 
a Ib,*Ib2*^C'8=0I25Ic 

1 CASE TEMPERATURE (Tc>»25°C 


ft 

■ 

m 

uszuhshss: 


41 

mm 

iJ 


o 0.3 

m 

ilHi 

m 

m 

m 

M 

Hi:::::::::::::::!::::!:::::: 

:::::::::::::::::::::::::::::: 

5 





i^py nyiyiiyyiyiiiiii 

p 0.2 ; 

ft 



M 


o 


ffi 


illiiiiEEliilliiiliiiliiiiiili 

TUR^ 

p 

1 

III! 

IllliHlllI 

::::::::::: 



0 -0.5 -I -I.5 -2 

COLLECTOR CURRENT(Ic)—A 


92CS-I5990R2 


CLARE 

MERCURY RELAY 

MODEL No. H6P — I004, TYPE 



92CS-I9234RI 



Fig. 10 - Typical turn-on time and fall-time characteristics for all Fig. 11 - Circuit used to measure sustaining voltages Vceo{sus). 
types. VcEn(sus) and Vcex(sus) for all types. 



COLLECTOR-TO-EMITTER VOLTAGE ( Vce)-V 

SUSTAINING VOLTAGES VcEofsus).VcERbu»).AND Vcex^AU*) ARE 
ACCEPTABLE WHEN TRACES FALL TO THE RIGHT AND ABOVE 
POINTS "A" FOR TYPE 2N62II, POINTS"B" FOR TYPE 2N62I2. 
POINTS ‘t" FOR TYPE 2N62I3. AND POINTS"D" FOR 
TYPE 2N62I4 92CS-I9235R| 


Fig. 12 - Oscilloscope display for measurement of sustaining 
voltages. 


Vb8=+€V Vcc=-200V 



• ADJUST RbFOR Ib 2 AND Rc FOR Ic 


• lB| AND Ib2 measured WITH TEKTRONIX CURRENT PROBE 

P60I9 AND TYPE 134 AMPLIFIER.OR EQUIVALENT 



Fig. 13 - Circuit used to measure saturated switching times for all 
types. 


Fig. 14 - Phase relationship between input current and output 
voltage showing reference points for specification of 
switching times. 
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Power Transistors_|____ 

2N6246, 2N6247, 2N6248, 2N6469 File Number 677 


Silicon P-N-P Epitaxial-Base, 
High-Power Transistors 

General-Purpose Types of Switching and 
Linear-Amplifier Applications 


Features: 

■ High dissipation capability: 125 W at 25° C 

■ Low saturation voltages 

■ Maximum safe-area~of-operation curves 

■ High gain at high current 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The 2N6246. 2N6247, 2N6248, and 2N6469 are epitaxial- 
base silicon p-n-p transistors featuring high gain at high 
current. All of these devices have a dissipation capability of 
125 watts at case temperatures up to 25° C. They differ in 
voltage ratings and in the currents at which the parameters 
are controlled. All are supplied in the JEDEC TO-204AA 
package. 


A Formerly RCA Dev. Nos. TA7281, TA7280, TA7279, and TA8724. 
respectively. 


Maximum Ratings, Absolute-Maximum Values: 


2N6469 2N6246 2N6247 2N6248 


*COLLECTOR-TO-BASE VOLTAGE. 

. . . . VcBO 

-50 

-70 

-90 

-110 

V 

COLLECTOR-TO-EMITTER VOLTAGE: 

* With external base-to-emitter 

resistance (Rqe) = 100 H. 

• • - • VCER 

-50 

-70 

-90 

-110 

V 

With base open 

. . . . VcEO 

-40 

-60 

-80 

-100 

V 

♦EMITTER-TO-BASE VOLTAGE. 

. . . . vebo 

-5 

-5 

-5 

-5 

V 

♦CONTINUOUS COLLECTOR CURRENT. . . . 

. . . . ic 

-15 

-15 

-15 

-10 

A 

*CONTINUOUS BASE CURRENT. 

. . . . IB 

-5 

-5 

-5 

-5 

A 

*TRANSISTOR DISSIPATION: 

At case temperatures up to 25*^0 . . . . . . 

pt 

125 

125 

125 

125 

W 

At case temperatures above 25‘^C . ... . . 

♦TEMPERATURE RANGE: 

Storage & Operating (Junction).. 



-See Fig. 2 - 

- —65 to +200 — 


OC 


*PIN TEMPERATURE (During Soldering): 

At distances > 1/32" (0.8 mm) from 

seating plane for 10 s max. .. “A--+235 

* In accordance with JEDEC registration data format (JS-6 RDF-2). 
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Power Transistors 


2N6246, 2N6247, 2N6248, 2N6469 


ELECTRICAL CHARACTERISTICS FOR P-N-P TYPES, At case temperature (Tq) = 25^ C unless otherwise specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 





UNITS 



Vdc 

A dc 

2N6469 

2N6246 



VcE 

VbE 

•c 

•b 

Min. 

Max. 

Min. 

Max. 


Collector-Cutoff Current: 











With external base-emitter 

•CER 

-35 




_ 

-200 

_ 

_ 


resistance (Rbe) = 100 ^2 

-55 




L- 


- 

-200 

pA 

With base-emitter 


-^5 

1.5 




-200 


_ 

mA 

junction reverse-biased 

■CEX 

-65 

1.5 



H 

. - 

BB> 

-200 

With reverse bias 


1.5 





mm 


mA 

andTc=150OC 



1.5 



IBI 

■1 

H 




-20 



0 

■{■■I 


BBUI 



With base open 

•cEO 

-30 


■ 

0 

■ 

■ 

■ 

Bl 


Emitter-Cutoff Current 

'ebo 


5 


0 

- 

-5 

- 

-5 

BQ^Bl 

DC Forward-Current 


-4 


- 5 a 


1^311 

150 

_ 

— 


Transfer Ratio 

hFE 

-4 


- 7 a 


H 

- 

20 

100 




-4 


- 15 a 


Bl 

- 

5 

- 


Collector-to-Emitter 


jllfH 

■■ 






■mi 


Sustaining Voltage: 

With base open 

VcEO^sus) 

■ 

■ 

- 0.2 

0 

l9 

1 

-60^ 

^1 

y 

With external base-emitter 
resistance (Rg^) = 100 12 

Vcer(sus) 

■ 


- 0.2 


- 45 ^ 

- 

- 65 b 

im 


Base-to-Emitter Voltage 

LU 

CD 

> 

n 


- 15 a 


- 

- 3.5 

- 







- 7 a 


- 

- 

- 







- 5 a 

- 0.5 


- 1.3 

— 

_ 


Collector-to-Emitter 

VcE(sat) 



- 7 a 

- 0.7 


- 

_ 

- 1.3 

V 

Saturation Voltage 


H 

- 15 a 

-5 


- 3.5 

- 

- 




■ 

- 15 a 

-3 

Bl 

- 

- 

- 2.5 


Magnitude of Common-Emitter 











Small-Signal Short-Circuit 
Forward-Current Transfer Ratio: 
f = 2 MHz 


1 

1 

fl 

1 

1 

- 

5 

1 

■ 

Common-Emitter, Small-Signal 











Short-Circuit, Forward-Current 
Transfer Ratio: 

f = 1 kHz 

*^fe 

1 

1 

■ 

1 

■ 


25 



Thermal Resistance: 





■I 






Junction-to-case 


H 

H 

H 

■ 

B 

1.4 

- 

1.4 

oc/W 


* In accordance with JEDEC registration data format (JS-6 RDF-2). 
^ Pulsed; pulse duration = 300 /us, duty factor = 1.8%. 


^ CAUTION: CAUTION: Sustaining voltages VcEoisus) and Vcer(^^^I 
MUST NOT be measured on a curve tracer. 












































Power Transistors 


2N6246, 2N6247, 2N6248, 2N6469 


ELECTRICAL CHARACTERISTICS FOR P-IM-P TYPES, At case temperature (Tq) = 250C unless otherwise specified 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

CURRENT 1 


t: 



UNITS 







2N6247 

2N6248 



_ ^ _ 

Adc 








< 

o 

m 

^BE 

Bi 

•b 

Min. 

Max. 

Min. 

Max. 


Collector-Cutoff Current: 



Bjl 



^Bfl 


IBB, 



With external base-emitter 

•CER 

-75 





-200 


- 

pA 

resistance {R 0 e) = 100 r 2 

-95 

B 


B 

BI 

- 

B 

-200 

With base-emitter 


-85 

IE 

BB 


BEB 

-200 



pA 

junction reverse-biased 

>CEX 

-100 

B 

B 

llllli 

Bi 

- 

(BI 

-200 

With reverse bias, 

BGI 

IE 


Bjll 


-5 

- 

Bi 

mA 

at Tc= 150OC 



B 

HI 

B 

H 

- 

- 

^B 








H^BEE 

_ 

BBEI 

mA 

With base open 

'CEO 



H 

B 

H 

B 

- 

HI 

Emitter-Cutoff Current 

'ebo 


5 


B 

- 

-1 

- 

-1 

mA 


■■■ 

El 

BB 

- 5 a 



EE 

20 

BB! 

BB| 

DC Forward-Current 


H 


-6^ 



BusB 

- 

mm 


Transfer Ratio 


B 


-10^ 

^^B 


be 

5 




^■i 

El 

bb 

- 15 a 

hh 


Bi 

- 

BB 


Collector-to-Emitter 


■1 

■ 





B 

B 


Sustaining Voltage: 

With base open 

VcEO^sus) 

■ 

■ 

-0.2 

0 

-so^ 

■ 


B 

V 

With external base-emitter 
resistance (Rb^) = 100 

Vcer(sus) 



-0.2 


mQii 

- 

-105'^ 

- 




M 


-6^ 



- 1.8 


_ 


Base-to-Emitter Voltage 

Vbe 

B 


- 5 a 



- 

- 

- 1.8 

V 





EBB 

-0.5 


- 

|BB 

- 1.3 


Co 11 ecto r-to - E m i tte r 

VQE(sat) 




-0.6 


- 1.3 


- 

V 

Saturation Voltage 

B 

B 

HH 

-4 

B 

- 3.5 


- 



B 

B 


-2 


- 

BE 

- 3.5 


Magnitude of Common-Emitter 



— 








Small-Signal Short-Circuit 
Forward-Current Transfer Ratio: 
f = 2MHz 

l^fel 

-4 


-1 


5 

- 

5 

— 


Common-Emitter, Small-Signal, 








26 



Short-Circuit, Forward-Current 
Transfer Ratio: 
f = 1 kHz 

*^fe 

-4 


-1 


25 






Thermal Resistance: 











Junction-to-case 

^dJC 





- 

1.4 

- 

1.4 

OC/W 


* In accordance with JEDEC registration data format (JS-6 RDF-2). 

^ Pulsed; pulse duration = 300 /iS, duty factor = 1.8%. 

^ CAUTION: Sustaining voltages Vcer(sus) 

MUST NOT be measured on a curve tracer. 































































Power Transistors 


2N6246, 2N6247, 2N6248, 2N6469 



I 2 4 6 8 ,0 2 40 60 80 100 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 


92CS-22379RI 


Fig. 1 — Maximum operating areas for all types. 




Fig. 2 — Current derating for all types. Fig. 3 — Typical collector-to-emitter saturation-voltage 

characteristics for2N6246, 2N6247, 2N6248, and2N6469. 
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Power Transistors__ 

2N6246, 2N6247, 2N6248, 2N6469 



VcEO MAX.--40V(2N6469) 

VcEO MAX.^-60V (2N6246) 

VcEO MAX.= “80V (2N6247) 
VcEO MAX. = -IOOV (2N6248) 


40 60 80 100 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CS-22380RI 


Fig. 4 — Maximum operating areas for all types. 



92CS-I9576RI 



Fig. 5 — Typical dc beta characteristics for 2N6246, 2N6247, Fig. 6 — Typical dc beta characteristics for 2N6248 

and 2N6469. 
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COLLECTOR CURRENT (Iq)—A | -p, | BASE CURRENT (19)- 


Power Transistors 



0 -0.5 -I -1.5 -2 

BASE-TO-EMITTER VOLTAGE (Veg;)—V 

92CS-I9579 


Fig. 7 — Typical transfer characteristics for 2N6246, 2N6247, 
2N6248, and 2N6469. 


2N6246, 2N6247, 2N6248, 2N6469 



0.5 -0.75 -1.0 -1.25 -1.5 -1.75 -2.0 


BASE-TO-EMITTER VOLTAGE (Vbe)-V 92 cs-I 9582 

Fig. 8 — Typical input characteristics for 2N6246, 2N6247, 
and 2N6469. 



BASE-TO-EMITTER VOLTAGE (Vbe)—V 



I 9 — Typical input characteristics for 2N6248. 


Fig. 10— Typical output characteristics for 2N6246, 2N6247, 
and 2N6469. 



Fig. 11 — Typical output characteristics for 2N6248. Fig. 12 — Typical gain-bandwidth product vs. collector current for 

2N6246, 2N6247, 2N6248, and 2N6469. 
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Power Transistors 


2N6246, 2N6247, 2N6248, 2N646g 



COLLECTOR CURRENT(Ic)-A 


Vcc =0-1.75 V 



92CS-24700RI 


Fig. 13 — Typical saturated switching characteristics for 2N6246, 
2N6247, 2N6248, and 2N6469. 


Fig. 14 — Circuit used to measure sustaining voltages 
VcEo(sus) and Vcer(sus) for all types. 



-j 0 -40-60-00-100 0 :4&-65-85-l05 

o COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


*PULSE CURRENT (Ip) RANGE = 0.6-0.8 A 


E RIGHT AND ABOVE POINT “A” FOR TYPE 
2N6469; POINT “B” FOR 2N6246; POINT “C” FOR 2N6247; AND POINT “D” FOR 
2N6248. 


92CS-24702RI 



» RC IS CHOSEN FOR ic 

* Vee and VBb are measured FOR Xbi and 1b2 
IB, and Ib2 are measured with TEKTRONIX CURRENT PROBE P-60I9 
AND TYPE 134 AMPLIFIER,OR EQUIVALENT 92CS-l95a6R3 


Fig. 15 — Oscilloscope display for measurement of sustaining 
voltages (test circuit shown in Fig. 14). 


Fig. 16 — Circuit used to measure switching times for 2N6246, 
2N6247, 2N6248, and 2N6469. 



Fig. 17 — Oscilloscope display for measurement of switching times. 
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Power Transistors 


File Number 523 


2N6249, 2N6250, 2N6251 


450-V, 30-A, 175-W 

Silicon N>P-N Switching Transistors 

For Switching Applications in Industrial and 
Commercial Equipment 

Features: 

■ High voltage ratings: 

VcBo = 450 V (2N6251) 

375 V (2N6250) 

300 V (2N6249) 

■ High dissipation rating: 

Pj = 175 W 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

The 2N6249, 2N6250 and 2N6251 are multiple epitaxial 
silicon n-p-n power transistors. Multiple-epitaxial con¬ 
struction maximizes the volt-ampere characteristic of the 
device and provides fast switching speeds. 

These devices use the popular JEDEC TO-204AA package; 
they differ mainly in voltage ratings, leakage-current limits, 
and VcE(sat) ratings. 

The exceptional second-breakdown capabilities and high 
voltage-breakdown ratings make these transistors especially 
suitable for offline inverters, switching regulators motor 
controls, and deflection circuit applications. 

The high gain and high Es/b energy-handling capability of 
the 2N6249 make it an excellent choice for motor-control 
applications in which large winding inductances are 
encountered and high surge currents are required to start 
the motor. 

The high breakdown voltages, low saturation voltages, and 
fast-switching capability of the 2N6250 and 2N6251 make 
them especially suitable for inverter circuits operating 
directly off the rectified 115-V power line or a bridge 
configuration operating from the rectified 220-V line. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* VcBO . 

VcEo(sus). 

* VcEx(sus) (Vbe = 0 V) . 

Vcer(sus) (Rbe)<50Q ... 

* Vebo . 

* Ic. 

IcM. 

* Ib. 

* Pt 

At Tc up to 25°C and Vce up to 30 V. 

At Tc up to 25°C and Vce above 30 V.'.... 

Tj, Tstg... 

* Tl 

At distances > 1 /32 in. (0.8 mm) from case for 10 s max. 


2N6249 

2N6250 

2N6251 


300 

375 

450 

V 

200 

275 

350 

V 

225 

300 

375 

V 

225 

300 

375 

V 

6 

6 

6 

V 

10 

10 

10 

A 

30 

30 

30 

A 

10 

10 

10 

A 

175 

175 

175 

W 


_ Derate Linearly at 1 


°C/W 


_-65 to +200 _ 


°C 


230 


°C 


* 2N-Series types in accordance with JEDEC registration data format (JS-6, RDF-1). 














Power Transistors 


2N6249, 2N6250, 2N6251 


ELECTRICAL CHARACTERISTICS, >4f Case Temperature (Tq) = 25°C Unless Otherwise Specified 




-TEST 

r 



















LIM TS 







CONDITIONS I 










U 

N 



DC 

DC 











CHARAC- 

VOLT 

CUR- 










1 


TERISTIC 

AGE 

RENT 










T 



(V) 

(A) 

2N6249 1 

2N6250 1 

2N6251 1 

S 



VcE 

■c 

'b 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 




150 


0 

_ 

_ 

5 

_ 

_ 

_ 

_ 

_ 

_ 



•CEO 

225 


0 

- 

- 

- 

- 

- 

5 

- 

- 

-■ 



300 


0 

- 

- 

- 

- 

- 

- 

- 

- 

5 




225 



- 

- 

5 

- 

- 

- 

- 

- 

- 


♦ 

•CEV 

300 



— 

— 

— 

— 

— 

5 

- 

_ 

— 

mA 


Vbe=-1.5 

375 



- 

- 

- 

- 

- 

- 

- 


5 


* 

‘CEV 

225 



- 

- 

10 

- 

- 

- 

_ 

- 

_ 



Vbe = -1.5 

300 



- 

- 

- 

- 

- 

10 

- 

- 

- 



Tc=125°C . 

375 



- 

- 

- 

- 

_ 

- 

- 

- 

10 


* 

'ebo 






1 



1 



1 

mA 


CO 

1 

II 

LU 

OQ 

> 













* 



0.2 


200b 

- 

- 

275b 

- 

- 

350b 

- 

- 

V 


Rbe " ^ 


0.2 


225b 

- 

- 

300b 

- 

- 

375 b 

- 

- 

V 

♦ 

^EBO 




6 



6 



6 

_ 

_ 

V 


Ie= 1 mA 
















3 

lOa 


10 

- 

50 

- 

- 

_ , / 

- 

- 




hpE 

3 

TOa 


_ 

_ 

— 

8 

- 

50 

- 

_ , 

- 



3 

lOa 



- 


. - 

- 

- 

6 

- 

50 





lOa 

1 


__ 

2.25 

■■ _ 

— 

- 

- ' 

_ 

- 



VBE(sat) 


lOa 

1.25 

_ 

_ 

_ 

_ 

_ 

2.25 

_ 


_ 


♦ 


lOa 

1.67 

— 

__ 

- 

■ - 

- '■ 

- 

- 

2.25 

V 




lOa 

1 

_ 

_ 

1.5 

_ 

_ 

— 

_ 

_ 

_ 



VcE(sat) 


lOa 

1.25 

_ 

_ 

_ 

_ 

_ 

1.5 

_ ^ 

' _ 

_ 


♦ 


lOa 

1.67 

— 

_ 

- 

— 

- 


_ 

1.5 

V 

♦ 

Ihfel 

f=1 MHz 

10 

1 


2.5 

8 

- 

2.5 

8 

- 

2.5 

8 

- 


♦ 

's/b 

tp = Is nonrep. 

30 



5.8 

- 

- 

5.8 

- 

- 

5.8 

- 

- 

A 

* 

Es/bVBE = ^ 
Rb = 5012, 
L=50mH 


IOC 


2.5 

- 

- 

2.5 

- 

- 

2.5 

- 

- 

mJ 




10 

1 

- 

0.8 

2 

- 

- 

- 

- 

— 

_■ ■ 



Vcc=200 V. 


10 

1.25 

- 

- ' 

- 

- 

0.8 

2 

- 

- 

- ' 



'b1 =-'b2 


10 

1.67 

- 

- 

- 

- 

- 

- 

- 

0.8 

2 


♦ 

ts 


10 

1 


1.8 

3.5 

- 

_ 

- 

_ 

— 

_ 



Vcc = 200V, 


10 

1.25 

- 

- 

- 

- 

1.8 

3.5 

- 

- 

- 

MS 


'b1=-*B2 


10 

1.67 

- 

- 

- 

- 

- 

- 

- 

1.8 

3.5 


♦ 



10 

1 

- 

0.5 

1 

- 

- 

- 

- • 

- 

- 



Vce = 2oov, 


10 

1.25 

- 

- 

- 

- 

0.5 

1 

- 

- 

- 



Ibi=-Ib2 


10 

1.67 

- 

- 

- 

- 

- 

- 

- 

0.5 

1 



R0JC 

10 

5 


- 

- 

1 

- 

- 

1 

- 

- 

1 

°C/W 


• 2N-Serie$ types in accordance with JEDEC registration data format (JS-6 RDF-1). 

3 Pulsed; pulse duration <300 MS, duty factor = 2%. 

I* CAUTION: The sustaining voltages V^^Qisus) and V^^plsus) MUST NOT be measured on a curve tracer. 





Power Transistors 


2N6249, 2N6250, 2N6251 



Fig. 1 - Maximum operating areas for all types at Tc = 25^^ C. 



COLLECTOR-TO-EMITTER VOLTAGE (V^^)-V 


Fig. 2 - Maximum operating areas for all types at Tc = 100° C. 


2-193 


















Power Transistors 


2N6249, 2N6250, 2N6251 




92CS'I940ORI 


Fig. 3 - Typical normalized dc beta characteristics for all types. Fig. 4 - Typical base-to-emittersaturation voltage characteristics 

for all types. 



92CS-I948IRI 


COLLECTOR- 

TO- 

EMITTER VOLTAGE (Vce) =5 V 












i -a 

a 7 

1 

M 


m 


q: 

? 5 

o 

(r 4 

1 

I 

IP® 


IB 

o 

o 3 







llir] 

tjtil 


S: 

E: i- ff+j'lij - [j] T [y|| | ^ 

g 2 


1 

If* 

1 



O 0.5 I 1.5 2 

BASE-TO-EMITTER VOLTAGE (Vag) — V 

92CS-I9477 


Fig. 5 - Typical collector-to-emitter saturation voltage 
characteristics for all types. 


Fig. 6 - Typical transfer characteristics for all types. 




Fig. 7 - Typical output characteristics for ail types. 


Fig. 8 - Typical thermal response characteristics for all types. 
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92CS-I9482RI 

Fig. 9 - Typical rise-time characteristics for all types. Fig. 10 - Typical storage-time characteristics for all types {with 

constant forced gain). 



Fig. 11 - Typical storage-time characteristics for all types (with Fig. 12 - Typical fall-time characteristic for all types, 

constant base drive). 




0 2 4 6 8 10 12 


COLLECTOR CURRENT (Ic ) — A 



Fig. 13 - Typical inductive- and resistive-load fall-time 
characteristics for all types. 


Fig. 14 - Circuit used to measure sustaining voltage Vcbo{sus) and 
VcBnisus) for all types. 
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Power Transistors. 


2N6249, 2N6250, 2N6251 


H—•- 


u— 


0.2 


4 -+' 


L—WV-'- 


I I 


200 225 350 0 225 300375 

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V 

92CS-I9467RI 


The sustaining voltages and Vcer^sus) 

are acceptable when the traces fall to the right of 
point ''A" for type 2N6249, point "B" for type 
2N6250, and point "C" for type 2N6251 (1^ = 
0.2 A). 



Fig. 15 - Oscilloscope display for measurement of sustaining Fig. 16 - Circuit used to measure switching times for all types, 
voltages. 




‘Ib, and Ib2 MEASURED WITH TEKTRONIX CURRENT PROBE P6019 OR EQUIVALENT 


Fig. 17 - Phase relationship between input and output currents Fig. 18- Circuit used to measure inductive-ioad switching times 
showing reference points for specifications of switching for all types, 

times. 
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_ _ __ Power Transistors 

File Number 1077 2N6253, 2N6254, 2N6371 


High-Power Silicon N-P-N Transistors 

For Industrial and Commercial Use 

Features: 

■ Maximum safe-area~of-operation 

curves 

■ Low saturation voltages 

■ High dissipation capability 

Applications: 

■ Series and shunt regulators 
m High-fidelity amplifiers 

■ Power-switching circuits 


TERMINAL DESIGNATIONS 




JEDEC TO-204AA 


The RCA-2N6253, 2N6254, and 2N6371 are silicon n-p-n 
transistors Intended for a wide variety of high-power 
applications. The construction of these devices renders 
them highly resistant to second breakdown over a wide 
range of operating conditions. 

These devices differ in maximum ratings for voltage and 
power dissipation. All are supplied In JEDEC TO-204AA 
hermetic steel packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6253 

2N6254 

2N6371 


* VcBO . 

. 55 

100 

50 

V 

* Vcer(sus) 





Rbe= 100Q. 

.:.. 55 

85 

45 

V 

* VcEo(sus). 

. 45 

80 

40 

V 

VcEv(SUS) 





Vbe = -1.5 V. 

. 55 

90 

50 

V 

*Vebo . 

. 5 

7 

5 

V 


.. 15 

15 

15 

A 


. 7 

7 

7 

A 

* Pt: 





<25«C. 

. 115 

150 

117 

W 

> 25*C. 


Derate Linearly to 200® 

C 


*Ti. T«,«. 


_-65 to +200 _ 


®C 


* Tl: 

During soldering, at distances 1/32 in. (0.8 mm) from 

seating plane for 10 s max. . 235 - ®C 


* In accordance with JEDEC registration data formats JS-6 RDF-2; 2N6253, 2N6254, 2N6371. 
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Power Transistors 


2N6253, 2N6254, 2N6371 

ELECTRICAL CHARACTERISTICS. Tc == 25°C Uniat* Otharwite Spaciflad 




* In accordance with JEDEC registration data formats JS-6 RDF>2; 2N6253, 2N6254, 2N6371. 
fiPulsed: Pulse duration = 300 /us, duty factor = 1.8%. 
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Power Transistors 


2N6253, 2N6254, 2N6371 


CASE TEMPERATURE (Tc)'25*C 
*1 (CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 



-HI 

iiii 

111] 

m 

■■1 

HI 






-■4 



r 





COLLECTOR-TO-EMITTER VOLTAGE(V^e)-V 

92SS-3364R4 

Fig. 1 - Maximum operating areas for 2N6253. 


CASE TEMPERATURE (Tc)»25*C 
(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 



I ID 

COLLECTOR-TD-EMITTER VOLTAGE (Vpp)-V 


92CS-I9435RI 


Fig. 2 " Maximum operating areas for 2N6254. 
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Power Transistors. 


2N6253, 2N6254, 2N6371 
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Fig. 4 - Maximum safe-area-of-operation at case temperature of 
100^Cfor2N6371. 
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Power Transistors 


2N6253, 2N6254, 2N6371 


COLLECTOR-TO-EMITTER VOLTAGE (Vc^j.AV 
CASE TEMPERATURE (Tc>»25"C 















































































































































































































































































































































































































Power Transistors 


File Number 1001 2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 


20-Ampere Complementary 
N-P-N and P-N-P Monolithic 
Dariington Power Transistors 

60-80-100 Volts, 160 Watts 

Gain of 2400 (Typ.) at 10 A (2N6282, 2N6283, 2N6284) 
Gain of 3500 (Typ.) at 10 A {2N6285, 2N6286, 2N6287) 

Features: 

■ Operates from 1C without predriver 

■ Monoiithic construction 


TERMINAL DESIGNATIONS 




The 2N6282, 2N6283, and 2N6284 and the 2N6285, 
2N6286, and 2N6287 are complementary n-p-n and p-n-p 
monolithic silicon Darlington transistors designed for 
general purpose amplifier and low-speed switching appli¬ 
cations. The high gain of these devices makes it possible 
for them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 


■ High voltage ratings: 

VcEO^sus) = 60 V Min. - 2N6282, 2N6285* 
= 80 V Min. - 2N6283, 2N6286* 
= 100 V Min. - 2N6284, 2N6287* 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


MAXIMUM RAimGS. Absolute-Maximum Values: 




2ISI6282 

2N6283 

2N6284 




2N6285* 

2N6286* 

2N6287* 



'^CBO . 

. 60 

80 

100 

V 

* 

VcEO<sus). 

. 60 

80 

100 

V 


^EBO . 

. 5 

5 

5 

V 

* 

•c . 

. 20 

20 

20 

A 

* 

•cm. 

. 40 

40 

40 

A 

* 

•b. 

. 0.5 

0.5 

0.5 

A 

* 

^T o 






T(.<25 C. 

Tq > 25°C 

. 160 

160 

_ 0.915 _ 

160 

W 

W/°C 

♦ 

Tstg, TJ.. . 


-65 to 200 . 


°C 


Tl 






At Histanres > 1/1fi in (1 RS mm) from na.<;e for 10 s max. 

_235 _ 


°C 


* In accordance with JEDEC registration data. 

• For p-n-p devices, voltage and current values are negative. 
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Pow6r Transistors 



Fig. 1 — Schematic diagram for 2N6282, 2N6283, Fig. 2 — Schematic diagram for 2N6285, 2N6286, 

and2N6284. and 2N6287. 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise Specified 


* 


* 


* 

* 

* 

* 

* 

■* 

* 


* 


Pulsed; Pulse duration - 300 iJ.s, duty factor - 1.8%. • por p-n-p devices, voltage and current values are negative. 

In accordance with JEDEC registration data. 



TEST CONDITIONS 

LIMITS 



VOLTAGE 

CURRENT 

2N6282 

2N6283 

2N6284 


CHARACTERISTIC 

Vdc 

Adc 

2N6285* 

2N6286* 

2N6287* 

UNITS 


VcE 

Vbe 

'c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



30 



0 

- 

1 

- 

_ 

- 

- 


'CEO 

40 



0 

- 

- 

- 

1 

- 

- 



50 



0 

- 

■ - 

- 

- 

- 

1 

mA 


60 

-1.5 



— 

0.5 


_ 

_ 

- 

‘CEX 

80 

-1.5 



- 

- 

- 

0.5 

- 

- 



100 

-1.5 



- 



- 

- 

0.5 



60 

-1.5 



— 

5 

- 

_ 

_ 



Tc= 150°C 

80 

-1.5 



- 

- 


5 

- 




100 

-1.5 



- 

- 

- 

- 

- 

5 


'ebo 


-5 

0 


- 

2 

- 

2 

- 

2 

mA 

VcE0<sus) 



0.1^ 

0 

60 

- 

80 

- 

100 

- 

V 


3 


2oa 


100 

- 

100 

- 

100 

- 


^FE 

3 


10^ 


750 

18,000 

750 

18,000 

750 

18,000 


VcE(sat) 



20^ 

lOa 

0.2 

0.04 

- 

3 

2 

- 

3 

2 

- 

3 

2 

V 

< 

00 

m 

3 


10^ 


- 

2.8 

- 

2.8 

- 

2.8 

V 

VgE(sat) 



20^ 

0.2 

- 

4 

- 

4 

- 

4 

V 

^fe 

f = 1 kHz 

3 


10 


300 

- 

300 

- 

300 

- 


Ihfel 

f = 1 MHz 

3 


10 


4 

- 

4 

- 

4 

- 


^ob 

Vcb=10V,Ie0, 












f = 0.1 MHz 












2N 6282-84 





- 

400 

- 

400 


400 

pF 

2N6285-87 





- 

600 

- 

600 


600 

'S/b 

t = 1 s, nonrep. 

30 




5.3 

- 

5.3 

- 

5.3 

- 

A 







1.09 

- 

1.09 

- 

1.09 

°C/W 
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Power Transistors 


2N6282, 2N6283, 2N6284, 2N6285, 2N6286, 2N6287 




Vceo(MAX)-60V (2N6282.2N628S* 


Vceo''*^AX)- 80V(2N6283,2N6286*) 


VcEO (MAX)-I00V(2N6284,2N6287*) 


' 2 468l 2 30 4 60 80 1 2 4 6 

I 10 100 

COLLECTOR-TO-EMITTER VOLTAGE <Vp£)-V ' 

92CM-29130 

•FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE 

Fig. 2 — Maximum operating areas for all types. 







. 4 -- Current derating curve for all types. 



0 25 50 75 lOO 125 150 175 200 

CASE TEMPERATURE (T(.)-*C 

92CS-29I3I 

Fig. 5 — Power derating curve for all types. 


COLLECTOR-TO-EMITTER VOLTAGE (VcE> = 3 V 



COLLECTOR CURRENT(Ic)-A 


, 6 — Typical dc beta characteristics for 
2N6282, 2N6283, and 2N6284. 



COLLECTOR CURRENT!!q)—A 

92CS-29I33 

Fig. 7 — Typical dc beta characteristics for 
2N6285, 2N6286, and 2N6287. 
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Power Transistors 


2N6282, 2N6283, 2N8284, 2N6285, 2N6286, 2N6287 



[Vce(so<)]-V 


FOR p-n-p DEVICES .VOLTAGE AND CURRENT VALUES ARE NEGATIVE 
9?CS-a9i35 

Fig. 8 — Typical saturation characteristics for all tyfjes. 
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. 92CS-29136 

Fig- 9 — Typical switching times for 2N6282, 
2N6283, and 2N6284. 



Fig. 10 — Typical switching times for 2N6285, 
2N6286, and 2N6287. 

Vcc 



D| MUST BE FAST RECOVERY TYPE 

FOR n-p-n TEST CIRCUIT REVERSE DIODE AND VOLTAGE POLARITIES 92CS-29I38 

Fig. 11 - Switching times test circuit. 
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Power Transistors 


File Number 582 


2N6354 


120-V, 10-A, 140-W 

Silicon N-P-N Planar Transistor 

For Switching Applications in 
Military and Industrial Equipnnent 

Features: 

■ High VcEoisus): 120 V 

■ Maximum safe-area-of operation curves 

■ Low saturation voitage: VcE(sat) < 0.5 V 

■ Fast switching speeds 

■ High dissipation ratings: Pr = 80 W at 100° C 

= 140 Wat 25° C 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 



The type 2N6354* is an epitaxial silicon n-p-n planar 
transistor with a multiple-emitter-site structure. The device 
is supplied in the JEDEC TO-204AA package. 

Typical high-speed switching applications for the 2N6354 
include switching-control amplifiers operated from a 48-V 
(nominal) power supply, power gates, switching regulators, 
dc-dc converters, and power oscillators. 


• Formerly RCA Dev. No. TA7534. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

* COLLECTOR-TO-BASE VOLTAGE, Vcao. 

COLLECTOR-TO-EMITTER VOLTAGE; 

With base open, sustaining, Vceo(sus). 

* With external base-to-emitter resistance (Rbe) = 500 O, Vcex 

* EMITTER-TO-BASE VOLTAGE. Vebo. 

* COLLECTOR CURRENT (Continuous), Ic. 

COLLECTOR CURRENT (Peak) . 

* BASE CURRENT (Continuous), Ib. 

* TRANSISTOR DISSIPATION, Pt 

At case temperatures up to 25® C and Vce up to 25 V. 

At case temperature of 100® C and Vcb of 20 V .. 

At case temperatures up to 25® C and Vce above 25 V. 

At case temperatures above 25® C and Vce above 25 V. 

* TEMPERATURE RANGE: 

Storage & Operating (Junction) . 

* PIN TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from case for 10 s max....... 


* In accordance with JEDEC registration data format JS-6 RDF-1. 



I 

i 


. 150 V 

.120 V 

. 130 V 

.6.5 V 

.10A 

.12A 

.5A 

......140 

.80 

.. .See Figs. 1 8 
See Figs. 1,2, 8 

.-65 to 200® C 

..230® C 


.2-207 
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Power Transistors, 


2N6354 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C unless otherwise specified. 


CHARACTERISTIC 


Collector-Cutoff Current^ 
With emitter open 


With base open 


With base-emitter junction 
reverse-biased 


At Tc = 1250 c 



Second-Breakdown Energy 
(With base reverse biased, 
Rbe= 51 n. L = 25 mH) 

Magnitude of Common 
Emittjsr, Small-Signal^ 
Short-Circuit Forward 
Current Transfer 
Ratio (f = 10 MHz) 


Saturated Switching Time: 
(See Figs. 11 & 12) 

Rise Time 


Storage Time 


Storage Time (No Load) 


Output Capacitance 
(f = 1 MHz) 


Thermal Resistance: 
Junction-to-Case 


"In accordance with JEDEC registration data format JS -6 RDF-1. dpuised; 1-s non-repetitive pulse. 

®Pulsed: pulse duration <350 |is, duty factor = 2%. ® 1 = 102 = value shown. 

^CAUTION: The collector-to-emitter voltages, V(br}ceO ^L = 15 rnH 

VCErIsus), MUST NOT be measured on a curve tracer. These 

voltages should be measured by means of the test circuit shown in Fig.5. 35 the energy at which second breakdown 

®IS/b is defined as the current at which second breakdown occurs occurs under specified reverse bias conditions. Es/b = VaLI 

at a specified collector voltage with the emitter-base junction a series load or leakage inductance and I is the.peak colled 

forward-biased for transistor operation in the active region. 


®IBi = IBo = value shown. 


occurs under specified reverse bias conditions. Es/b ~ VaLI^ where L is 
a series load or leakage inductance and I is the*peak collector current. 
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Power Transistors 


2N6354 



I 10 100 

COLLECTOR-TO-EMITTER VOLTAGE ( Vce)-V 


Fig. 1 - Maximum operating areas. 



92CS-20I32RI 


Fig. 2 - Maximum operating atSas. 
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Power Transistors 


2N6354 




Fig. 4 - Circuit used to measure voltages \/'(br)CEO and 
Vceh(sus). 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


9208-20128 


f^OTE: The voltages V(bR)CEO VcER<sus) 
are acceptable when the trace falls to the 
right of and above point "A". 



92CS-20I23 


Fig. 5 ~ Oscilloscope display for 1/(br)CE0 and VcEnisus) Fig. 6 - Typical transfer characteristics, 

measurement (test circuit shown in Fig. 5). 
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COLLECTOR-TO-EMITTER VOLTAGE (VceI —V 

92CS-20124 



92CS-20I34 


Fig. 7 - Typical output characteristics. 


Fig. 8 - Typical normalized dc beta characteristics. 
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High-Speed Power Transistors 



Fig. 9 - Typical saturation voltage characteristics. 



Fig. 11 - Phase relationship between input and output currents 
showing reference points for specification of switching 
times {test circuit shown in Fig. 11). 


2N6354 



Fig. 10- Circuit used to measure switching times. 



Fig. 12 - Typical rise-and fall-time characteristics. 



Fig. 13 - Typical storage-time characteristics. 
















































Power Transistors, 


2N6383, 2N6384, 2N6385 


File Number 609 


10-Ampere N^P-N Darlington 
Power Transistors 

40-60-80 Volts, 100 Watts 

Gain of 1000 at 5 A terminal designations 


Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 



The 2N6383, 2N6384, and 2N6385* are monolithic n-p-n 
silicon Darlington transistors designed for low- and 
medium-frequency power applications. The construction 
of these devices provides good forward-bias second-break¬ 
down capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 


•Formerly RCA Dev. Nos. TA8349. TA8486, and TA8348. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM HAJ\NGS, Absolute-Maximum Values: 


*VcBO . 

2N6385 

. . . 80 

2N6384 

60 

2N6383 

40 

V 

Vcer(sus) 

Rbe = 'ioo^. 

. . . 80 

60 

40 

V 

*VcEO(sus). 

. . . 80 

60 

40 

V 

*VcEX 

vbe=-1.5 V, Rbb = ioo n . . . 

. . . 80 

60 

40 

V 

*VebO . 

. . . 5 

5 

5 

V 

*lc.. 

. . . 10 

10 

10 

A 

ICM.. 

. . . 15 

15 

15 

A 

*Ib. 

. . . 0.25 

0.25 

0.25 

A 

*PJ 

Tc<250C .. 

. . . 100 

100 

100 

W 

Tc>250C.. 

*'‘’stg,Tj.. 


- See Fig.2 - 

—65 to +200 


OC 

*Tl 

At distances > 1/32 in. (0.8mm) 

from seating plane for 10 s max. . . . 


— 235 - 


OC 


* 
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In accordance with JEDEC registration data format JS-6 RDF-2. 



















Power Transistors 


2N6383, 2N6384, 2N6385 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) =25^C Unless Otherwise Specified 


CHARAC¬ 

TERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 


VOLTAGE 

V dc 

CURRENT 
A dc 

2N6385 

2N6384 

2N6383 

UNITS 

VCE 

VeB 

VbE 

'C 

IB 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



80 




0 

- 

1 

_ 

_ 

_ 

- 


'CEO 

60 




0 

- 

- 

- 

1 

- 

- 



40 




0 

- 

- 

- 

- 

- 

1 



80 


-1.5 



- 

0.3 

_ 

- 

_ 

- 



60 


-1.5 



- 

- 

- 

0.3 

- 

- 


'CEV 

40 


-1.5 



- 

- 

- 

- 

- 

0.3 

mA 

Tc = 

80 


-1.5 



- 

3 

- 

- 

- 

- 

150OC 

60 


-1.5 



- 

- 

- 

3 


- 



40 


-1.5 



- 

- 

- 

- 

- 

3 


'ebo 


5 


0 


- 

5 

- 

5 

- 

5 

mA 

\/C^q(sus) 




0.23 

0 

80 

- 

60 

- 

40 

- 


Vcer(sus) 

RBE=100^2 




0.23 


80 

- 

60 

- 

40 

- 

V 

VcEV(sus) 



-1.5 

0.23 


80 

- 

60 

- 

40 

- 


hFE 

3 



53 


1000 

20,000 

1000 

20,000 

1000 

20,000 



3 



103 


100 

- 

100 

- 

100 

- 


vbe 

3 

3 



53 

103 


- 

2.8 

4.5 

- 

2.8 

4.5 

- 

2.8 

4.5 

V 

VcE(sat) 




53 

103 

0.013 

0.13 

- 

2 

3 

- 

2 

3 

- 

2 

3 

V 

Vf 




-10 


- 

4 

- 

4 

- 

4 


hfe 













f = 1 kHz 

5 



1 


1000 

- 

1000 

- 

1000 

- 


|hfe| 













f = 1 MHz 

5 



1 


20 

- 

20 

- 

20 

- 


^obo 
f = 1 MHz 

VCB 
= 10 




1E=0 

- 

200 

- 

200 

- 

200 

pF 

'S/b 

75 





0.22 

- 

- 

- 

- 

- 


t=1 s, 

,55 





- 

- 

0.55 

- 

- 

- 

A 

non rep. 

30 





3.33 


3.33 

- 

3.33 

- 


R0JC 


i _ 




- 

1.75 

- 

1.75 

- 

1.75 

OC/W 


3 Pulsed: Pulse duration = 300 /is, duty factor = 1.8%. 


* In accordance with JEDEC registration data format JS-6 RDF-2. 



CASE TEMPERATURE (1^)—‘’C 

92CS-20693 


Fig.2 — Derating curves for all types. 



Fig. 3 ~ Typical dc-beta characteristics for all types. 
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Power Transistors_ 

2N6383, 2N6384, 2N6385 



Fig. 4 — Maximum operating area for all types. 



•2CS-Z0593R2 


Fig.5 — Maximum operating area for all types. 
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_Power Transistors 

2N6383, 2N6384, 2N6385 
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,— 
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7g. 6 — Typical small-signal gain for all types. 


TfflJ I00.I50*C - 
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COLLECTOR-TO-EMITTER SATURATION VOLTAGE [vce I»Q*)] —V 
9ZCS-20BS6 

Fig. 7 — Typical saturation characteristics 
for all types. 


COLLECTOR SUPPLY VOLTAGE (Vcc)'J 
Ib, ■-Ibp'Ic/soo.tc'ZS’c 

0 V 
























i 



1 








:— 



_ 

. 




COLLECTOR CURRENT (Ir)—A 

92CS-I992 

Fig. 8 — Typical saturated switching-time 
characteristics for all types. 



-EMITTER VOLTAGE (Vce)* 3V 

m LLiTi iin 1.1 m I i l 



BASE-TO-EMITTER VOLTAGE (Vbf)—V 

92CS 

Fig. 9 — Typical input characteristics 
for all types. 


COLLECTOR-TO-EMlTTER VOLTAGE (Vce)» 3Vt 


CASE TEMPERATURE (Tq) 


0 12 3 4 

BASE-TO-EVITTER VOLTAGE (Vog)-V 

92CS-I9924 

Fig. 10 — Typical transfer characteristics 
for all types. 





COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

92CS-I9< 

Fig. 11 — Typical output characteristics 
for all types. 










































































Power Transistors 


2N6383, 2N6384, 2N6385 



PROBE P60I9 AND TYPE 134 AMPLIFIER,OR EQUIVALENT 

92CS-19921W 



9ZCS-IS9MKI 


Fig. 12 — Circuit used to measure saturated- 
switching-times. 


Fig. 13 — Phase relationship between input current 
and output current showing reference 
points for specification of switching- 
times (test circuit shown in Fig. 14). 
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Power Transistors 


File Number 610 


2N6386, 2N6387, 2N6388 


10-Ampere N-P-N Darlington 
Power Transistors 

40-60-80 Volts, 65 Watts 

Gain of 1000 at 5 A (2N6387, 2N6388) 

Gain of 1000 at 3 A (2N6386) 

Features: 

■ Operates from iC without predriver 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



The 2N6386, 2N6387, and 2N6388* are monolithic silicon 
n-p-n Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these 
devices make it possible for them to be driven directly 
from integrated circuits. The 2N6386 is complementary to 
the 2N6666, the 2N6387 is complementary to the 2N6667, 
and the 2N6388 is complementary to the 2N6668. These 
devices are supplied in the JEDEC TO-220AB (VERSA- 
WATT) plastic package. 



Fig. 1 — Schematic diagram for ail types. 


MAXIMUM RATINGS. Absolute-Maximum Values: 


* VcBO • ’. 

VcER(sus) 

rbe = ioo^. 

VcEO(sus). 

* VcEVlsus) 

Vbe = -1-5V. 

* vebo . 

* Ic. 

ICM. 

* IB. 

* Pt 

Tc<250C. 

Tc>250C. 

* Tstg.Tj. 

* Tl Atdistances> 1/8 in. (3.17 mm) 

from case for 10 s max. . . . 


2N6386 

2N6387 

2N6388 


40 

60 

80 

V 

40 

60 

80 

V 

40 

60 

80 

V 

40 

60 

80 

V 

5 

5 

5 

V 

8 

10 

10 

A 

15 

15 

15 

A 

0.25 

0.25 

0.25 

A 

65 

65 

- Qoo Pin 9 - 

65 

W 


-65 to +150 - °C 


235 - °C 
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* In accordance with JEDEC registration data format JS-6 RDF-2. 

















Power Transistors 


2N6386, 2N6387, 2N6388 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

tonB 

2N6386 

2N6387 

2N6388 

UNITS 


ESI 

CBl 

■a 

IB 

is]m 

12201 

MIN. 

MAX. 

MIN. 

MAX. 




80 



0 

BHI 


Hi 

- 

- 

1 


♦ 

ICEO 

60 

40 

1 

■ 

0 

0 

B 

■ 

B 

1 

— 

— 




80 

BB 




- 


- 

- 

0.3 


* 

ICEV 

60 

Bi 




- 


0.3 

- 

- 

mA 



40 

n 

III 


llllll 

0.3 


- 

- 

- 




80 

BB 

■1 




H 

- 

- 

3 



Tc = 1250 c 

60 

bb 

■ 


■ 


■ 

3 

- 

- 




40 

BE 





■i 

- 

- 

- 


♦ 

lEBO 


5 

0 



5 


5 

- 

5 

mA 

♦ 

VCEO(sus) 




0 

■a 

- 

60 

~ 

80 

- 



Vcer(sus) 

Rbe = 100 





B 

- 

60 

- 

80 

- 

V 


VcEV(sus) 


■B 

rag 


■a 

- 

60 

- 

80 

- 






3 a 


1000 

20,000 

- 

- 

- 

- 


* 

hpE 


B 

5 a 

8 a 


100 

— 

1000 

20,000 

1000 

20,000 






BTia 


- 

- 

100 

- 

100 

- 





HH 

3 a 

llllll 

BB 


- 

- 

- 

- 


* 

Vbe 


B 

5 a 

8 a 

■ 



— 

2.8 

— 

2.8 

V 





10 a 




- 

4.5 

- 

4.5 




■■ 

■ 

3 a 

0 . 006 a 

■n 

2 

- 

- 


- 


* 



B 

5 a 

8 a 


B 

3 

— 

2 

— 

2 

V 





lOa 


Hi 

- 

- 

3 

- 

3 



Vp 

■ 

■ 



- 

4 

■ 

4 


4 

V 

* 


■ 


■ 











Hi 


B1 


1000 

- 

1000 

- 

1000 

- 


* 


B 


■ 


20 

_ 

20 


20 

_ 


♦ 


■ 

1 

■ 

■ 

fl 



200 


200 

pF 


IS/b 

t = 1 s, nonrep. 

25 

■ 

■ 



0 


_ 

2.6 

_ 

A 


Rejc 





Bi 



1.92 

_ 

1.92 

OC/W 


^ Putsed: Pulse duration = 300 (is, duty factor = 1.8%. 

* In accordance with JEDEC registration data format JS-6 RDF-2. 



Fig.2 — Derating curve for all types. Fig. 3 — Typical dc-beta characteristics for all types. 


2-218 



























2N6386, 2N6387, 2N8388 



92CS-2690I 


Fig. 4 — Maximum operating areas for ail types. 





Fig. 5 — Typical small-signal gain for all types. 
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n 

1 


0 2 4 6 8 10 12 14 

COLLECTOR-TO-EMtTTER VOLTAGE (Vce)-V 

9ZCS-19925 


Fig. 7 — Typical output characteristics for all types. 



BASE-TO-EMITTER VOLTAGE (Vog)—V 

92CS-20rOORI 


Fig. 6 — Typical input characteristics for all types. 



92CS-2070)RI 


Fig. 8 — Typical transfer characteristics 
for all types. 
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Power Transistors 


2N6386, 2N6387, 2N6388 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


Fig. 9 — Maximum operating areas for all types at Tq = 100° C. 



Fig. 10— Typical saturation characteristics 
for all types. 



* IB, and 182 MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 
92CS‘20699RI 


Fig. 11 — Circuit used to measure saturated 
switching-times. 
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Power Transistors 


2N6386, 2N6387, 2N6388 



Fig. 12— Typical saturated switching-time charac¬ 
teristics for all types. 



92CS‘I3S96RI 


Fig. 13 — Phase relationship between input current 
and output current showing reference 
points for specification of switching-times. 
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Power Transistors 


2N6420, 2N6421, 2N6422, 2N6423 


File Number 1100 


High-Voltage Medium-Power Silicon 
P-N-P Transistors 

For High-Speed Switching and Linear-Amplifier Applications 

Features: 

■ High voltage ratings: ■ Large safe-operating area 

VcEo(sus) ==-175 V max. (2N6420) 

=-250 V max. (2N6421) 

=-300 V max. (2N6422) 

= -300 V max. (2N6423) 


The 2N6420, 2N6421, 2N6422, and 2N6423 are epitaxial 
silicon p-n-p power transistors with high-voltage ratings 
and fast switching speeds. Typical applications for these 
transistors include high-voltage operational amplifiers, 
switching regulators, converters, inverters, deflection stages 
and high-fidelity amplifiers. 

These types are supplied in steel JED EC TO-213AA hermetic 
packages. 


TERMINAL DESIGNATIONS 



JEDEC TO-213AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcBO. 

*VcEo(SUS) . 

*Vebo. 

*lc. 

IcM. 

*Ib. 

Pt 

Tc<100X. Vce^V . 

* Tc< 25°C. VcE^V . 

Tc< 25°C, Vce>40V . 

Tc< 25°C, Vce>40V . 

Tstg, Tj 
*Tl 

At distances > 1/32 in. (0.8 mm) 
from case for 10 s max. 


2N6420 

-250 

-175 


-1 


2N6423 

-550 

-300 


_ -2 

-5_ 

-1 _ 


2N6421 2N6422 

-375 -550 

-250 -300 


V 

V 

V 
A 
A 
A 


_ 20 _ 

_35 _ 

_ See Fig. 1 _ 

See Figs. 1 & 3 
_ -65 to+200 _°C 


235 


°C 


In accordance with JEDEC registration date 
















Power Transistors 


2N6420, 2N6421, 2N6422, 2N6423 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 

Unless Otherwise Specified 


TEST CONDITIONS 


CURRENT 
A dc 


|0 Min. Max. Min. 


-10 


ICEX 

Tc=150°C 


VcEo(sus)b 

2N6421 

2N6422 


_ia 


- 0 . 75 a 

-0.075 

_ia 

-0.1 

- 0 . 75 a 

-0.075 

-ia 

-0.125 

- 0 . 05 a 

0 

- 0 . 05 a 

0 

- 0 . 05 a 

0 




- 

-5 

40 

40 

40 

200 

— 

8 

10 

25 

- 

-1.4 


10 

100 

30 

150 


f-5MHz -1 
f=1kHz -3 


180 pF 


♦ In accordance with JEDEC registration data. 

®Pulsed: pulse duration *= 300 /xs, duty factor ^2%. 
^CAUTION: The sustaining voltage Vq^qIsus) 
MUST NOT be measured on a curve tracer. 

















































Power Transistors 


2N6420, 2N6421, 2N6422, 2N6423 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

9ECM-30343 


Fig. 1 — Maximum operating areas for all types. 



92CS-30342 

Fig. 2 — Maximum operating areas for all types. 



Fig. 3 — Derating curves for all types. 
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VOLTAGE fVcE <•<> 


Power Transistors 


2N6420, 2N6421, 2N6422, 2N6423 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)=-IOv[ 
JCASE TEMPERATURE (Tc) = 25‘C 



COLLECTOR CURRENT (Ic) —A 


COLLECTOR CURRENT(Ic »— A 


Fig. 4 — Typical dc beta characteristics for all types. 


Fig. 5 — Typical gain-bandwidth product for all types. 



iCTOR-TO-EMITTER VOLTAGE IVcE 



COLLECTOR CURRENT (Ic)- 


•0.5 -I -1.5 -2 -2.5 -3 

BASE-TO-EMITTER VOLTAGE (VgEl—V g^CS 


Fig. 6 — Typical saturation-voltage characteristics 
for all types. 


Fig. 7 — Typical transfer characteristics for all types. 


PULSE DURATION 2 20 /i • fF tfti 

REPETITION RATft- 200 PULSES/• 

COLLECTOR SUPPLY VOLTAGE (Vcc)"-200V 
iBi-iBa'ic^e-0.125 Ic 

CASE TEMPERATURE (Tc) «25» C ^ ^ 


0,5 -I -1.5 -2 

COLLECTOR CURRENT (Ic)-A 



COLLECTOR CURRENT (Ic)—A 


Fig. 8 Typical storage time characteristic for 
all types. 


Fig. 9 — Typical turn-on time and fall-time 
characteristics for all types. 


















































Power Transistors 


2M6420, 2N6421, 2N6422, 2N6423 




COLLECTOR- TO-EMITTER 
VOLTAGE (Vce)-V 


NOTE . 

sustaining VOLTAGES VcecXsus) ARE ACCEPTABLE 
WHEN TRACES FALL TO THE RIGHT AND ABOVE POINTS 
"A" FOR TYPE 2N6420 POINTS "B" FOR TYPE 2N642I 
AND POINTS "C"FOR TYPES 2N6422 AND 2N6423 

92CS-3034I 


Fig. 10 — Circuit used to measure sustaining 


Fig. 11 — Osciiioscope display for measurement 


voitage Vq^q (sus) for ali types. 


of sustaining voltages. 



•ADJUST RgFOR IB2 AND Rc FOR Ic 
• lB| and iBg MEASURED WITH TEKTRONIX CURRENT PROBE 

P60I9 AND TYPE I3A AMPLIFIER,OR EQUIVALENT 



92CS-I5977R3 


92CS-15978 


Fig. 12 — Circuit used to measure saturated switching 
times for all types. 


Fig. 13 — Phase relationship between input current 
and output voltage showing reference 
points for specification of switching 
times. 






Power Transistors 


File Number 888 


2N6467, 2N6468 


Silicon P-N-P 
Medium-Power Transistors 

General-Purpose Types for Switching Application 

Features: 

m Low saturation voltages 
m Maximum-safe-area-of-operation curves 


TERMINAL DESIGNATIONS 



JEDECTO-213AA 



The RCA-2N6467 and 2N6468Aare multiple-epitaxial p-n-p 
transistors. These devices differ in voltage ratings and in the 
currents at which the parameters are controlled. All are 
supplied in the JEDEC TO-213AA package. 


AFormerly RCA Dev Nos. TA8710, and TA8709, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6467 


2N6468 

‘VcDo 

. -110 


-130 

'VcEx(SUS) 




Vbe= 1.5 V, Rbe= 100Q . 

. -110 


-130 

Vcer(sus) 




Rbe= 100 0 . 

. -105 


-125 

VcEo(SUS) . 

. -100 


-120 

Vebo... 

. -5 


-5 

icTT^... 

. -4 


-4 

Ib . 

. -2 


-2 

'Pt 




Up to 25° C . 

. 40 


40 

Above 25° C ... 

. See Figs. 1, 2 and 3 



-65 to +200 


t 

j. 




At distances > 1/32 in. (0.8 mm) from seating 




plane for 10 s max. 


_+235_ 



*ln accordance with JEDEC registration data format JS-6-RDF-2. 
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Power Transistors 

2N6467, 2N6468 






ELECTRiCAL CHARACTERISTICS, At Case Temperature (Tc) = 25 

° C unless otherwise specified. 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6467 

2N6468 



v„ I v„ 

1 . 1 1 . 

Min. 1 Max. 

Min. 1 Max. 



VcEo(sus) 

Vcer(SUS) 

Rbe = 100O 

*VcEx(sus) 

Rop^ioon 


*Vbe 

-4 

-4 


-1.5a 

-4a 


— 

-2 

-3.5 

— 

-2 

-3.5 

V 

1 

VcE(sat) 



-1.5a 

_4a 

-0.15 

-0.8 

— 

-1.2 

-4* 

_ 

-1.2 

-4* 

V 


f - 1 MHz 

-4 


1 


5 

_ 

5 

_ 



^fe 

f = 1 kHz 

-4 


0.5 


25 

_ 

25 

_ 


1 

RoJC 





— 

4.3 

- 

4.3 

°c/v 

1 


*ln accordance with JEDEC registration data format JS-6 RDF-2. 

^Pulsed, pulse duration = 300/iS, duty factor = 1.8% 

^CAUTION: Sustaining voltages Vq^q(sus), VQ^ff(sus), and MUST NOT be measured on a curve tracer. 
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H 



EFFECTIVE CASE TEMP. OR CASE TEMP. (Tree OR T(.) —'C 


CASE TEMPERATURE (Tc) —'C 


Fig. 1 — Current derating curve for all types. 


Fig. 2 — Dissipation derating curve for all f 


















_Power Transistors 

2N6467, 2N6468 



Fig. 3 — Maximum operating areas for 2N6467 and 2N6468. 



92CS-26566 


Fig. 4 — Typical transfer characteristics for 
2N6467 and 2N6468. 



Fig. 5 — Typical dc beta characteristics for 
2N6467 and 2N6468. 
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2 4 6 8 
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COLLECTOR CURRENT (Ic) —A 

92CS-26563 

Fig. 6 — Typical gain-bandwidth product by 
2N6467 and 2N6468. 



92CS-26564 

Fig. 7 — Typical input characteristics for 2N6467 
and 2N6468. 
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Power Transistors 


2N6467, 2N6468 



92CS-26565 



Fig. 8 — Typical output characteristics for 2N6467 
and 2N6468. 


Fig. 9 — Oscilloscope display for measurement 
of switching times for 2N6467 and 
2N6468. 



COLLECTOR CUP°-^NT dc)—A 

92LS-3536IR2 


Vbb = *4.5 V Vcc=-30V 



*ADJUST Rb for Ib2 AND Rq FOR Ic 

Mb, and Ib7 measured with TEKTRONIX CURRENT PROBE 

^ P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


9203-24894 


Fig. 10 — Typical saturated switching characteristics 
for 2N6467 and 2N6468. 


Fig. 11 — Circuit used to measure saturated 
switching times for 2N6467 and 
2N6468. 
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Power Transistors 


File Number 680 


2N6477, 2N6478 


Medium-Power 
Silicon N-P-N Transistors 

For Intermediate Power Applications 
in Industrial and Commercial Equipment 

Features: 

■ Maximum safe-area-of-operation curves for dc 
and pulse operation 

■ High voltage ratings 

m Low saturation voltages 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 


o 


t; 


JEDEC TO-220AB 


RCA 2N6477 and 2N6478^ are silicon n-p-n transistors 
intended for a wide variety of medium-to-high power, high- 
voltage applications. These devices, which are voltage 
extensions of the 2N5298 family, are especially useful in ver¬ 
tical output stages in color and black-and-white TV. The 
units differ in voltage ratings and in the currents at which 
parameters are controlled. 

The 2N6477 and 2N6478 are supplied in the JEDEC TO- 
220AB plastic package. 


^Formerly RCA Dev. Nos. TA8405 and TA8343. 


MAXIMUM RAT\h\GS, Absolute-Maximum Values: 

*COLLECTOR-TO-BASE VOLTAGE. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open. 

With external base-to-emitter resistance (Rre) = 100 IQ . 

* With base reverse-biased (Vg£ = —1.5V) . 

♦EMITTER-TO-BASE VOLTAGE. 

♦CONTINUOUS COLLECTOR CURRENT. 

PEAK COLLECTOR CURRENT . 

♦CONTINUOUS BASE CURRENT . 

TRANSISTOR DISSIPATION: , 

* At case temperature up to 25°C ... 

* At case temperatures above 25°C. 

At ambient temperatures up to 25°C . 

At ambient temperatures above 25°C . 

♦TEMPERATURE RANGE: 

Storage and Operating (Junction). 

♦PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 



2N6477 

VCBO 

140 

VcEO^s*^^) 

120 

Vcer(sus) 

130 

VQ^yisus) 

140 

Vebo 

5 

•c 

2.5 


4 

'b 

1 

Pt 

50 


See 


1.8 


2N6478 


160 V 

140 V 

150 V 

160 V 

5 V 

2.5 A 

4 A 

1 A 

50 W 

Fig. 2 

1.8 


Derate linearly at 0.0144 W/' 


-65 to 150 °C 


235 °C 


In accordance with JEDEC registration data format JS-6 RDF-2. 


^ O 

















Power Transistors 


2N6477, 2N6478 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless otherwise specified 





TEST CONDITIONS 

LIMITS 



CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 



2N6478 

UNITS 




VCE 

Veb 

UJ 

00 

> 

ai 

El 



MIN. 

MAX. 


* 

Collector-Cutoff Current: 


80 



■ 

!■ 

- 

2 

_ 

— 



With base open 

'CEO 

100 



■ 

EH 

- 

- 

- 

2 



With base-emitter 


130 


-1.5 



_ 

2 

_ ^ 


mA 


junction reverse-biased 

•CEV 

150 


-1.5 



- 

- 

- 





120 


-1.5 




10 

_ 

_ 



AtTc= 150 C 

•CEV 

140 


-1.5 



_ 

“ 

__ 

10 


* 

Emitter-Cutoff Current 

'ebo 


5 


0 


- 


- 

2 

mA 


Collector-to-Emitter Sustaining 













Voltage: 

VcEO^sus) 




0.1® 

0 




- 


* 

With base open 












With external base-to-emitter 

Vcer(sus) 




0.1® 








resistance (Rbe^ = 100 12 






- 

V 


With base-emitter junction 
reverse-biased 

VcEV^^^^^ 



-1.5 

0.1® 



- 


- 


* 

DC Forward-Current Transfer 


4 



ia 


25 

150 





Ratio 

^^FE 

4 



2 . 5 a 


5 

- 




* 

Collector-to-Emitter 

VQgisat) 




ia 

0.1 

_ 

1 

_ 

1 



Saturation Voltage 




2 . 5 a 

0.5 

- 

2 

- 

2 

V 

* 

Base-to-Emitter Voltage 

Vbe 

4 

4 



ia 

2 . 5 a 


- 


- 

1.8 

3 

V 

* 

Magnitude of Common-Emitter, 













Small-Signal, Short-Circuit 
Forward-Current Transfer Ratio 
(f = 40 kHz) 

hfel 

4 




1 

B 



- 



Gain-Bandwidth Product 

^T 

4 






- 

200 

- 

kHz 

* 

Common-Emitter, Small-Signal, 













Short-Circuit Forward-Current 

Transfer Ratio 
(f = 1 kHz) 

hfe 

4 



0.1 

1 


■ 

H 

■ 



Thermal Resistance: 





■ 

■ 



m 




Junction-to-Case 

^0JC 




■ 

■ 

- 

2.5 


2.5 

°C/W 


Junction-to-Ambient 

R0JC 






- 

70 


70 


* In accordance with JEDEC registration data format (JS-6 RDF-2). ® Pulsed: Pulse duration = 300 jus, duty factor = 1.8%. 


CAUTION: The sustaining voltage Vq^qIsus), VQ^p(sus), and Vq^^Csus) MUST NOT be measured on a curve tracer. 
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Power Transistors 


2N6477, 2N6478 

























































































































COLLECTOR CURRENT (Iq) 


Power Transistors 

































COLLECTOR CURRENT del 


Power Transistors 


2N6477, 2N6478 


COLLECTOR-TO-EMITTER VOLTAGE (V(j£)-J»V : 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) • 4 V 





CASE TEMPERATURE (Tc)-l25*Cfc 


0 0.5 I (.5 2 2.5 

BASE - TO - EMITTER VOLTAGE ( Voc) - 


-fftr 


0 0.5 1.0 1.5 2.0 2.5 

BASE-TO-EMITTER VOLTAGE (Vb^)- V 


Fig. 6 — Typical input characteristics for 2N6477. 


Fig. 7 — Typical input characteristics for 2N6478. 


CASE TEMPERATURE (Tc)=25*C “Ililllt 


I CASE TEMPERATURE {Tc>=25"C t 


im:: ir 4:;: 




0 50 iOO i50 200 

COLLECTOR-TO-EMITTER VOLTAGE' (Vce'I -V 





COLLECTOR-TO-EMITTER VOLTAGE (V^e)- 


Fig. 8 — Typical output characteristics for 2N6477. 


Fig. 9 — Typical output characteristics for 2N6478. 


COLLECTOR-TO-EMITTER VOLTAGE (VcE^'^^V 








ASE -TO-EMITTER VOLTAGE (V 


1C0LLECT0R-T0-EM(TTER VOLTAGE (Vrp) "V rtrr-rrr riffSL :;irH 


jaaM 






~ nrl HrF TO Bg 

lilliilfiliii 


lii 


0 0,5 1.0 1.5 2.0 2.5 

BASE-TO-EMITTER VOLTAGE (Vb^)—V 


Fig. 10 — Typical transfer characteristics for 2N6477. 


Fig. 11 — Typical transfer characteristics for 2N6478. 


























Power Transistors 


2N6486, 2N6487, 2N8488, 2N8489, 2N8490, 2N8491 File Number 878 


15-A, 75-W, Silicon N-P-N and P-N-P 

Epitaxial-Base 

VERSAWATT Transistors 

Complementary Pairs for General-Purpose Switching 
and Amplifier Applications 

Features: 

■ Maximum safe-area-of-operation curves 


RCA-2N6486—2N6491 •, inclusive, are epitaxial-base 
silicon transistors. The 2N6486, 2N6487, and 2N6488 are 
n-p-n complements of p-n-p types 2N6489, 2N6490, and 
2N6491, respectively. All these devices are Intended for a 
wide variety of medium-power switching and amplifier 
applications, and are particularly useful in high-fidelity am¬ 
plifiers utilizing complementary-symmetry circuits. 

These devices are supplied in the TO-220AB (VERSA¬ 
WATT) plastic package. 

• Formerly RCA Dev. Nos. TA8325, TA8324, TA8323, TA8328, 
TA8327, and TA8326, respectively. 


TERMINAL DESIGNATIONS 



MAXIMUM RATINGS, Absolute-Maximum Values: 


XOLLECTOR-TO-BASE VOLTAGE. Vcbo 

COLLECTOR-TO-EMITTER VOLTAGE: 

* With 1.5 volts (Vbe) of reverse bias, and external 

base-to-emitter resistance (Rbe) = 100 O. Vcex 

With external base-to-emitter 

resistance (RBE) = 100 Q. Vcer 

With base open. Vceo 

* EM ITTER-TO-BASE VOLTAGE . Vebo 

"CONTINUOUS COLLECTOR CURRENT. Ic 

"CONTINUOUSBASE CURRENT. Ib 

‘TRANSISTOR DISSIPATION: Pt 

At case temperatures up to 25°C 
At ambient temperatures up to 25°C 
At case temperatures above 25°C 
At ambient temperatures above 25°C 


TEMPERATURE RANGE: 

Storage and operating (Junction). 

TEAD TEMPERATURE (During soldering): 
At distance > 1/8 in. (3.17 mm) from 
seating plane for 10 s max. 


2N6486 

2N6487 

2N6488 


2N6489t 

2N6490t 

2N6491t 


50 

70 

90 

V 

50 

70 

90 

V 

45 

65 

85 

V 

40 

60 

80 

V 

5 

5 

5 

V 

15 

15 

15 

A 

5 

5 

5 

A 

57 

75 

75 

W 

1.8 

1.8 

1.8 

W 


Derate linearly 0.6 


W/°C 

Derate linearly 0.0144 


W/°C 


-65 to-h150 


_ °C 


235 


_ °C 


* In accordance with JEDEC registration data format JS-6 RDF-2. 
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t For p-n-p devices, voltage and current values are negative. 
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Power Transistors 


2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 


ELECTRICAL CHARACTERISTICS, At case temperature (Tq) = 25^C unless otherwise specified 





TEST CONDITIONS 

LIMITS 





VOLTAGE 

CURR. 

2N6486 

2N6487 

2N6488 

UNITS 

CHARACTERISTIC 

SYMBOL 

Vdc 

A dc 

2N6489^ 

2N6490# 

2N649U 




< 

O 

m 

< 

00 

m 

•c 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector-Cutoff Current: 



35 



_ 

500 

_ 

_ 

_ 

_ 


With external base-emitter 

'CER 

55 



- 

- 

- 

500 

- 

- 

UA 

resistance (R 0 £) == lOOJTl 

75 



- 

- 

- 

- 

- 

500 


With base-emitter junction reverse 


45 

-1.5 


- 

500 

- 

- 

- 

- 


biased and external base-to-emitter 


65 

-1.5 


- 

- 

- 

500 

- 

- 

mA 

resistance (Rbe^ ^ lOOfl 

'CEX 

85 

-1.5 


- 

- 

- 

- 

... 

500 

















40 

-1.5 


— 

5 

— 

— 

- 

- 


At Tc = 150°C 



60 

-1.5 


- 

- 

- 

5 

- 

- 

mA 




80 

-1.5 


- 

- 

- 

- 

- 

5 





20 



- 

1 

- 

- 

- 

- 


With base open 


'CEO 

30 



- 

- 

- 

1 

- 

- 

mA 



40 



- 

- 

- 

- 

- 

1 


Emitter-Cutoff Current 

'ebo 


- 5 

0 

- 

1 

- 

1 

- 

1 

mA 

DC Forward-Current 



4 


5® 

20 

150 

20 

150 

20 

150 


Transfer Ratio 


^FE 

4 


15® 

5 

- 

5 

- 

5 

- 


Collector-to-Emitter 













Sustaining Voltage 
With base open 


VcEo^sus) 



0.2 

40^ 

- 

60b 

- 

80b 

- 


With external base-emitter 

Vcer(sus) 











resistance (RgE^ " lOOn 



0.2 

45 “ 


65° 

... 

85° 


V 

With base-emitter junction reverse- 
biased and external base-to-emitter 
resistance (Rbe) = lOOFi 



-1.5 

0.2 

50b 

- 

70b 


90b 



Base-to-Emitter Voltage 

< 

CO 

m 

1 4 


5 a 

15 a 

- 

1.3 

3.5 


1.3 * 

3.5 

- 

1.3 ' 

3.5 1 

V 

Collector-to-Emitter _ 

■ Ib = 0.5 A 

VcE (set) 



5 a 


1.3 

_ 

1.3 

_ 

1 

1.3 


Saturation Voltage 

Ib = 5A 



15 a 

- 

3.5 

- 

3.5 

- 

3.5 

V 

Magnitude of Common-Emitter 












Small-Signal Short-Circuit 

1 h 1 




ir 







Forward-Current Transfer Ratio : 

1 *’<6 1 

4 


1 

0 







f = 1 MHz 













Common-Emitter, Small-Signal, 












Short-Circuit, Forward-Current 
Transfer Ratio (f = 1 kHz) 

hfe 

4 


1 

25 

- 

25 

- 

25 

- 


Thermal Resistance • 











1.67 


Junction-to-case 


^0JC 

i 




1.67 


1.67 


°C/W 














Junction-to-arnbient 









70 


70 



* In accordance with JEDEC registration data format (JS-6 RDF-2). ^ CAUTION: Sustaining voltages V^^qIsus), and Vq^^(sus) 

® Pulsed; pulse duration = 300 /us, duty factor = 1.8%. MUST NOT be measured on a curve tracer. 


^ For p-n-p devices, voltage and current values are negative. 



Power Transistors 


2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 
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COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 


92CS-22805 


Fig. 1 — Maximum operating areas for all typesf. 



CASE TEMPERATURE (Tc)-®C 92CS-I5998 

Fig. 2 — Derating chart for all types 
t For p-n-p devices, voltage and current values are negative. 
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2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 



Fig. 3 — Maximum operating areas for all typesf. 



Fig. 5 — Typical dc beta characteristics for 2N6486, 2N6487, 
and 2N6488. 


I2 

< >0 

[ 

^ 8 

z 

o: 

5 6 

o 

o ! 

a 

-j 

-j 

o 

“ 2* 

CAS 

IND 

isa 

E TE 

UCT 

MPERAT 

i\NCE (L 

URE (Tc)*2! 

“C 

S! 

iil 


§111 

aaa:::::: 

SSSS: 

SSSS: 

aSSSS 

Si:! 

::a: 

SSS 

iSS 

I 

i 

n 

Hill 

m 

sa:: 

pi 

P 

is 

::::: 

Up 

li 

aagg 

8XBIS3 1 

sHlfli 1 

aaaaaaa: a 

m 

a:::: 

M 

g 

m 

Uaa 

M 

i 

ig 

iS: 

:::: 

1 

lis 

HH 

aaS 

Hi 

SSjl 

SSal 

aSSI 

aaSil 

:::::: 

»si 

iSS 

Isil 

iaS: 

m 

m 

issaa: 

llaaii 

M 

ISS: 

:::::: 

SS: 

SS: 

SS: 

Hill 

Saa: 

a:::: 

SS: 

|| 

IIHI 

a:::: 

[is 

[is 

:::: 

S| 

aa! 

si 

Sj 

1 

■5! 

SI 

iil 

iil 

aai 

1 

liii 

IS! 

IS! 

a aSaSSiSSaSaS 
a aaaaaaaaaaaaaaaaaaa 
a aSSaaSSSSS 

1 11111111111111111 

a aSSaSSSSaSai 

a aaaaaaa:::::::::::: 

:: aaaaaaa:::::::::::: 

a [jSSiSSSSS 

^SSSSSaSSS 

::::::::SS:S[SS 

SSSaaSSSSaS: 

aSSaSSSSSSSS 

SSSSSalSaiaSj 

llllllllllllllllllll 


0 12 3 4 5 6 

BASE-TO-EMITTER VOLTAGE (Vbe)—V 


szcs-zis-ieRi 

Fig. 7 — Minimum reverse-bias second-breakdown characteristics 
for all types-f. 



COLLECTOR CURRENT (Ir)—A 

92CS-I957I 


Fig. 4 — Typical collector-to-emitter saturation-voltage 
characteristics for all types. 



92CS-I9576RI 

Fig. 6 — Typical dc beta characteristics for 2N6489, 2N6490, 
and 2N6491. 



all fypesf. 


t For p-n-p devices, voltage and current values are negative. 








































BASE CURRENT (Ib) — mA 


Power Transistors 


2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 



I75| CASE TEMPERATURE (Tc)'25*C 


ISSSBSSSISSBSSl 




BASE-TO-EMITTER VOLTAGE (Vag)—V 


COLLECTOR-TO-EMITTER VOLTAGE (Vcf)-V 


Fig. 9 — Typical input characteristics for all types^. 


Fig. 10— Typical output characteristics for all types-f. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)*^vH 



BASE-TO-EMITTER VOLTAGE (Vbe)—V 


Fig. 11 — Typical transfer characteristics for all types^. 

























































































































Power Transistors 


2N6486, 2N6487, 2N6488, 2N6489, 2N6490, 2N6491 



92CS-24801 


Fig. 14 — Circuit used to measure switching times for 2N6486, 
2N6487, and 2N6488. 



Fig. 15 — Phase relationship between input and output currents 
showing reference points for specification of switching 
times (test circuit shown in Fig. 14). 




* RC IS CHOSEN FOR Xq 

4 Vee and Vbb are measured for Xb, and Ib2 
IB| and Ib2 are measured with TEKTRONIX CURRENT PROBE P-60I9 

AND TYPE 134 AMPLIFIER,OR EQUIVALENT 92CS-1956683 


Fig. 16 — Circuit used to measure switching times for 2N6489, 
2N6490, and 2N6491. 


Fig. 17 — Oscilloscope display for measurement for switching times 
(test circuit shown in Fig. 16). 


Vcc =0-1.75 V 




VCEO(s''s)—y 

VceR(»“*)-7 

VcEX(S“s)'7 





..A 

0 

III . 

-40-60-80 

0 

Ml \“i 

-45-65-85 0 

~rrrT 

-50-70-90 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 


♦PULSE CURRENT (Ip) RANGE = 0.6-0.8 A 

THE SUSTAINING VOLTAGES Vceo(»*'»).VcER(«*»I. and VcEx(»“») ARE ACCEPTABLE WHEN 
THE TRACES FALL TO THE RIGHT AND ABOVE POINT "A" FOR TYPES 2N6486 AND 2N6489: 
POINT "B" FOR 2N6487 AND 2N6490; AND POINT "C" FOR 2N8488 AND 2N6491. 


92CS- 22811 


Fig. 18 — Circuit used to measure sustaining voltages Vcbo(sus), 
l/cEfifst/sj, and Vcex(sus) for all types. 


Fig. 19 — Oscilloscope display for measurement of sustaining 
voltages (test circuit shown in Fig. 18). 





Power Transistors. 


2N6530, 2N6531, 2N6532, 2N6533 


8-Ampere N-P-N Darlington 
Power Transistors 

80, 100, 120 Volts, 60 Watts 

Gain of 1000 at 5 A (2N6530, 2N6532) 

Gain of 1000 at3 A {2N6533) 

Gain of 500 at3 A(2N6531) 

Features: Applications: 

■ Operate from 1C with- ■ Power switching 

out predriver ■ Hammer drivers 

■ Low leakage at high ■ Series and shunt regulators 

temperature ■ Audio amplifiers 


File Number 873 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6530, 2N6531, 2N6532, and 2N6533® are 
monolithic n-p-n silicon Darlington transistors designed 
for power applications at low and medium frequencies. 
The construction of these devices provides good forward- 
bias second-breakdown characteristics. Their high gain 
allows them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 



Fig. 1—Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*'^CRO. 

2N6530 

... 80 

2N6531 

100 

2N6532 

100 

2N6533 

120 

V 

Vcer(sus) 

R0E ~ 100 fil ... . 

... 80 

100 

100 

120 

V 

VcEo(s^s). 

... 80 

too 

100 

120 

V 

*VcEv(sus) 

Vbe = -1.5V . . . . 

... 80 

100 

100 

120 

V 

*''ebo. 

... 5 

5 

5 

5 

V 

*‘c. 

... 8 

8 

8 

8 

A 

’cm. 

... 15 

15 

15 

15 

A 

*'b. 

. . . 0.25 

0.25 

0.25 

0.25 

A 

*Pt 

Upto250C. 

... 66 

65 

65 

66 

W 


Above 25°C.. See Fig. 3 - 

*Tj , Tg^g..65 to +150- OC 

At distances ^ 1/8 in. (3.17 mm) 

from case for 10 s max.. 235 - °C 

* In accordance with JEDEC registration data format JS-6, RDF-4. 
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Power Transistors 


2N6530, 2N6531, 2N6532, 2N6533 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless 

Otherwise specified 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6532 

2N6533 

< 

o 

m 

111 

OQ 

> 

■c 

'b 

Min. 

Max. 

Min. 

Max. 


120 



0 

_ 

_ 

_ 

1 


'CEO 

100 



0 

- 

1 

“ .... 

- 



120 

-1.5 



_ 

_ 

_ 

0.5 


'CEV 

100 

-1.5 



- 

0.5 

_ 

- 

mA 


120 

-1.5 




^ _ 

_ 

5 


Tq = 125 C 

100 

-1.5 



- 

5 

- 



'ebo 


-5 

0 


- 

5 

- 

5 

mA 


3 


39 


- 

- 

1,000 

10,000 


hpE 

3 


5^ 


1,000 

10,000 

- 

- 



3 


8^ 


100 

5,000 

100 

5,000 


VcEO(sus) 



0.2 

0 

100*3 

- 

120^' 

- 


Vcer(sus) 



0.2 


100^ 


120^ 


V 

Rbe= 100 SI 










VcEV^sus) 


-1.5 

0.2 


lool^ 

- 

120^ 

- 



3 


39 


- 

- 

- 

2.8 


^BE 

3 


59 


- 

2.8 

- 

- 

V 


3 


89 


- 

4.5* 

- 

4.5* 





39 

0.006 

- 

- 

- 

2 


VQE(sat) 



59 

0.01 

- 

2 

- 

- 

V 




89 

0.08 

- 

3* 

- 

3* 





59 



_ 

_ 

4 


Vp 



89 


- 

5 

- 


V 


5 


1 


1,000 


1,000 



f = 1 kHz 










I'^fel 

5 


1 


20 


20 



f = 1 MHz 










^obo 










VcB=10V 





- 

200 

- 

200 

pF 

f = 1 MHz 










'S/b 

24 




2.7 


2.7 


A 

t = 0.5 s, 










nonrep. 










Rejc 





- 

1.92 

- 

1.92 

OC/W 


* In accordance with JEDEC registration data format JS-6. RDF-4. 

^ Pulsed, pulse duration = 300 /ns, duty factor ^ 2%. 

^CAUTION: Sustaining voltages VQ^Qisus), V^^pfsos), and Vq^^Isus) MDSr A/OT be measured 
on a curve tracer. 
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Power T ransistors 


2N6530, 2N6531, 2N6532, 2N6533 



92CS-24603RI 

Fig. 2—Maximum operating areas for all types at case temperature of 25°C. 



92CS-24I03 


Fig. 3—Dissipation derating curve for all types. 



Fig. 4 — Typical small-signal current gain for all types. 
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Power Transistors 


2N6530, 2N6531, 2N6532, 2N6533 2N6530, 2N651, 2N6532, 2N6533 




Fig. 5 — Typical dc beta characteristics for all types. 


Fig. 6 — Typical input characteristics for all types. 



Fig. 7— Maximum operating areas for all types at case temperature of WO^C. 
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Power Transistors 


2N6530, 2N6531, 2N6532, 2N6533 



Fig. 8 — Typical output characteristics for all types. 





REP. RATE = 200 H* 

■* IB| and Ib2 ARE MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE I34 AMPLIFIER,OR EQUIVALENT 

92CS-246I5RI 


Fig. 10 — Typical transfer characteristics for all types. 


Fig. 11 — Circuit used to measure saturated 
switching-times. 




92CS-246M 


Fig. 12— Typical saturated switching-time 
characterictics for all types. 


Fig. 13 — Phase relationship between input current and 
output current, showing reference points for 
specification of switching-times. 
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Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 


File Number 1096 


3-, 5-, and 10-A Power-Switching Transistors 

High-Voltage N-P-N Type for Off-Line Power Supplies and Other 
High-Voltage Switching Applications 

Features: 

■ 700% High Temperature Tested for 
100°C Parameters 

■ Fast Switching Speed 

■ High voltage rating 

VcEx = 350 V 

= 450 V [2N6545] 

■ Low l/cE[saf] at 1C = 3-, 5-, and 10-A 

Applications: 

■ Off-Line Power Supplies 

■ High Voltage Inverters 

■ Switching Regulators 


The 2N6542, 2N6544, 2N6545, and 2N6546 series of silicon 
n-p-n power transistors feature high-voltage capability, fast 
switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are 
specially designed for off-line power supplies, converter 
circuits and pulse-width-modulated regulators. These 
high-voltage, high-speed transistors are 100-per-cent tested 
for parameters that are essential to the design of high- 
power switching circuits. Switching times, including 
inductive turn-off time, and saturation voltages are charac¬ 
terized at 100°C; as well as at 25°C, to provide information 
necessary for worst-case design. 

The 2N6542, 2N6544, 2N6545, and 2N6546 transistors are 
supplied in steel JEDEC TO-204AA hermetic packages. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcEV 

Vbe = -1.5V. 

*VcEx (Clamped) 

Vbe = -1.5V. 

*VcEO. 

*Vebo. 

Ic(sat). 

*lc. 

*lcM. 

*Ib. 

*Pt 

Tc Up to 25°C . 

Tc above 25°C, derate linearly ... 

*T8tg, Tj. 

*Tl 

At distance > 1/8 in. (3.17 mm) 
from seating plane for 5 s max.... 


2N6542 

2N6544 


2N6545 

2N6546 


650 

650 


850 

650 

V 

350 

350 


450 

350 

V 

300 

300 


400 

300 

V 



8 



V 

3 

5 


5 

10 

A 

5 

8 


8 

15 

A 

10 

16 


16 

30 

A 

5 

8 


8 

10 

A 

100 

125 


125 

175 

W 

0.57 

0.714 


0.714 

1 

W/°C 


-65 to 200 




_ °C 


275 _ °C 


* In accordance with JEDEC registration data. 
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Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 

ELECTRICAL CHARACTERISTICS Tc = 25° C 













Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 

ELECTRICAL CHARACTERISTICS Tc = 100° C 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 









UNITS 


Vdc 

A dc 

2N6542 

2N6544 

2N6545 

2N6546 



VCE 

Vbe 

Ic 

IB 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


ICEV 

650 

-1.5 

— 

— 


2.5 


2.5 

__ 

— 

— 

4 



850 

-1.5 

— 

— 

— 

_ 


— 

— . 

2.5 

— 

— 

mA 

ICER Rbe = 50 Q 

650 

850 

— 

— 

' — 


3 

— 

3 

-■ 

3 

— 

5 

VCEX(SUS)biC 














VCC = 20 V 

— 

— 

2.6® 

— 

350 


— 

— 

— 

— 

— 

— 


L= 180 fjH, 

Rc = 0.05 n 

Vciamp = Rated 

- 

- 

4.5a 

- 

- 

- 

350 

- 

450 

~ 

- 

- 

\j 

VCEX 

— 

— 

8a 

— 

— 

— 

— 

— 

— 

— 

350 

— 


Vciamp = Rated 

VCEO — 100 V 



5a 


200 










— 

— 

8a 

~ 

— 

— 

200 

— 

300 


— 

— 



— 

— 

15a 

— 

— 

— 

— 

— 


— 

200 

— 


VBE(sat) 

— 

— 

3a 

0.6 

— 

1.4 

— 

— 

— 

- 

— 

— 



— 

— 

5a 

1 

— 

— 

— 

1.6 

— 

1.6 

- 

— 



— 

— 

10a 

2 

_ 

— 

— 

— 

— 

— 

— 

1.6 


VCE{sat) 

— 

— 

3a 

0.6 

— 

2 

— 

— 

— 

— 

— 

— 

V 


— 

— 

5a 

1 

— 

— 

— 

2.5 

__ 

2.5 

— 

— 



— 

— 

10a 

2 

— 

— 

— 

— 

— 

— 

— 

2.5 


XshQ 

— 

-5 

3 

0.6 

— 

4 

— 

— 

— 

_ 

— 

— 



- 

-5 

5 

1 

- 

- 

- 

4 

__ 

4 

- 

- 



— 

-5 

10 

2 

■ — 

— 

— 

_ 

— 

— 

— 

5 

fjS 

tf».9 

— 

-5 

3 

0.6 

— 

0.8 

— 

— 

— 

— 

— 

— 


— 

-5 

5 

1 

— 

— 

— 

0.9 

— 

0.9 

- 

~ 



— 

-5 

10 

2 

_ 

— 

__ 

_ i 

— 

— 

— 

1.5 


R^C 

_ 1 

- 

_i 

- 

- 


1.75 

_ i 

1.4 

- 

1.4 

- 

1 

°C/W 


* In accordance with JEDEC registration data. 

® Pulsed: pulse duration = 300 fjs, duty factory < 2%. 

^CAUTION: The sustaining voltage Vceo(sus) and Vcex(sus) MUST NOT be measured on a curve tracer, 
c VCC = 20 V, L = 180 /jH, Rc = 0.05 Q 
^ VcB value 

® Resistive load, Vcc = 250 V, tp = 100 /js, IBi = -IB 2 

* Inductive load, Vciamp = Rated VCEX(sus), IBi = -lc/5, L = 180 /uH, Rc = 0.05 O, Vcc = 20 V 
g For switching speed test methods, see Application Note AN-6820. 
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Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 



! 2 4 « 8 .L 2 8 8 U ^ 

I 10 IDO 1000 

COLLECTOR-TO-EMITTER VOLTAGE (Vce»-- V 


92CM-30532 


Fig. 1 - Maximum operating areas for type 
2N6542 {70 = 25^. 



Fig. 2 - Maximum operating areas for type 
2N6544 and 2N6545 {Tc = 25* C). 
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Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 



Fig. 3 - Maximum operating areas for type 
2N6546 {TC = 25“) 



Fig. 4 - Dissipation and Is/b derating curves for Fig. 5 — Typical thermal-response characteristics 

ali types. for types 2N6542, 2N6544 and 2N6545. 
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Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 



Fig. 6 — Typical thermal-response characteristics 
for type 2N6546. 



Fig. 7 — Typical dc beta characteristics for type 
2N6542. 




Fig. 8 — Typical dc beta characteristics for type 
2N6544. 



Fig. 9 — Typical dc beta characteristics for type 
2N6545. 



Fig. 10 — Typical dc beta characteristics for type 
2N6546. 



Fig. 11 — Typical collector-to-emitter saturation 

voltage as a function of collector current 
for types 2N6542 and 2N6544. 
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Power Transistors 


2N6542, 2N6544, 2N6S45, 2N6S46 




Fig. 12— Typical coilector-to-emitter saturation Fig. 13 — Typical collector-to-emitter saturation 

voltage as a function of collector current voltage characteristics for type 2N6546. 

for type 2N6545. 



Fig. 14— Typical base-to-emitter saturation voltage 
as a function of collector current for types 
2N6542 and 2N6544. 



Fig. 16 — Typical base-to-emitter saturation voltage 
as a function of collector current for type 
2N6545. 



Fig. 15 — Typical base-to-emitter voltage as a 
function of collector current for types 
2N6542 and 2N6544. 



Fig. 17— Typical base-to-emitter voltage as a 
function of collector current for type 
2N6545. 
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25* c 




® « 10 2 ^ " 100 
COLLECTOR CURRENT dc) — A 92CS-30376 


-Power Transistors 

2N6542, 2N6544, 2N6545, 2N6546 



Fig. 18— Typical base-to-emittersaturation voltage 
characteristics for type 2N6546. 


Fig. 19— Typical output characteristics for types 
2N6542 and 2N6544. 




2 4 6 e 10 

C0LLECT0R-T0-EM(TTER VOLTAGE (V^g;)- V 92CS-32048RI 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CS-30374 


Fig. 20 — Typical output characteristics for type 
2N6545. 


Fig. 21 — Typical output characteristics for type 
2N6546. 


CASE TEMPERATURE (T(.)»25“C^ 

3^01 =182'I* i' 

Vcc = 250 V 

»p • 20^» T' 




til 


2 3 4-5 6 

COLLECTOR CURRENT ( Ir )-/! 




ixf 

i± 


$ 

-fe- 

i 



•if- 

H- 


S 


'x:' 



--_U. 




2 3 4 5 6 

COLLECTOR CURRENT {Ir)-A 


Fig. 22 — Typical saturated switching time 
characteristics for type 2N6545. 


Fig. 23 — Typical saturated switching time 
characteristics for type 2N6545. 




























































































Power Transistors 


2N6542, 2N6544, 2N6545, 2N6546 




Fig. 24 — Typical saturated switching time 
characteristics for type 2N6545. 


Fig. 25 — Typical saturated switching time 
characteristics for type 2N6545. 



Fig. 26 — Typical saturated switching time 

characteristics as a function of case 
temperature for type 2N6545. 
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^0 i 4 6 8,Jj 2 4 6 8 , 1)2 5 4 6 fl ,{,3 

COLLECTOR-TO-BASE VOLTAGE (Vcfl)—V 

OR EMITTER-TO-BASE VCH.TAGE( Veb)—V 92CS-320S4 


Fig. 27 — Typical common-base input or output 

capacitance characteristics as a function 
of collector-to-base voltage or emitter- 
to-base voltage for type 2N6545. 
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Power Transistors 


File Number 15.109 


2N6547 


15-Ampere Power-Switching 
T ransistors 


Features: 

■ 700% High temperature tested for 100° C parameters 
m Fast switching speed 

■ High voitage rating Vcex = 450V 

■ Low VcEisat) at 1C = 2- and 3- A 

Appiicatlons: 

■ Off-line power supplies 

■ High-voitage inverters 
m Switching regulators 


The 2N6547 silicon n-p-n power transistor features high- 
voltage capability, fast switching speeds, and low satu¬ 
ration voltages, together with high safe-operating-area 
(SOA) ratings. They are particularly suited for off-line 
power supplies, converter circuits, and pulse-width-modu¬ 
lated regulators. These transistors are tested for parame¬ 
ters that are essential to the design of high-power switching 
circuits. 

These devices are supplied in the JEDEC TO-204AA 
hermetic packages. 


2 


TERMINAL DESIGNATION 


c 



JEDEC TO-204AA 


MAXIMUM RATINGS (T/v = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

2N6547 

UNITS 

Collector-Emitter Voltage 

VCEO 

400 

Volts 

Collector-Emitter Voltage» 

Vcex 

450 

Volts 

Emitter Base Voltage 

Vebo 

9 

Volts 

Collector Current — Continuous 

•c 

15 

A 

Peak 

ICM 

30 


Base Current — Continuous 

Ib 

10 

A 

Peak 

Ibm 

20 


Total Power Dissipation @ Tn = 100°C 

Pd 

100 

Watts 

(®Tc= 25°C 


175 


Derate above 25° C 


1 

W/°C 

Operating and Storage 




Junction Temperature Range 

Tj. TstG 

-65 to +200 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

P^JC 

1 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Va" from Case for 5 Seconds 

T|_ 

275 

°C 
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Power Transistors 


2N6547 


ELECTRICAL CHARACTERISTICS {Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS(l) 






Collector-Emitter Sustaining Voltage 
(lc = 100mA) 

VcEO(sus) 

400 

- 

~ 

Volts 

Collector-Emitter Sustaining Voltage 






(Ic = 8.0mA, Voiamp = Rated VcEX. Tc = lOO^C) 

Vqex 

450 


— 

Volts 

(Ic = 15A, Voiamp = Rated VcEO - 100V, Tc = 100“C) 


300 

— 

— 

Volts 

Collector Cutoff Current 






(VcEV “ Rated Value, VBE(off) H “1-5V) 

•CEV 

— 

— 

1 

mA 

(VcEV " Rated Value, VBE(off) " “1-5V, Tq = 100° C) 


— 

— 

4 


Collector Cutoff Current 

•CER 




mA 

(Vqe = Rated Vqev. Rbe = 50n, Tq = 100°C) 



5 

Emitter Cutoff Current 
i(VEB = 9.0V) 

•ebo 

- 

- 

1 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE? 

1 Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURES 


ON CHARACTERISTICS(i) 


DC Current Gain 
(Ic = 5 A, Vqe = 2V) 

(Ic=10A,Vce = 2V) 

hFE 

12 

6 

- 

60 

30 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(Ic = 10A, Ib = 2 A) 


— 

— 

1.5 

V 

(lc=15A, Ib = 3A) 


— 

— 

5 


(Ic=10A, Ib = 2A.Tc=100°C) 


— 

— 

2.5 


Base-Emitter Saturation Voltage 

i VBE(sat) i 





(lc=10A, Ib = 2.0A) 


— 

— 

1.6 

V 

(Iq = 10A, Ib = 2.0A, Tq = 100°C) 


— 

— 

1.6 



SWITCHING CHARACTERISTICS 


Resistive Load 







Delay Time 

Vqc = 250V, Ic = 10A 

Ib 1 = " IB2 2A, tp = 100/uS 

Duty Cycle < 2.0% 

td 

— 

— 

0.05 

MS 

Rise Time 

tr 

__ 

— 

1 

Storage Time 


- 


4 

Fall Time 

tf 

— 

— 

0.7 

_J 



IC, COLLECTOR CURRENT (AMP) 
FIGURE 1 - DC CURRENT GAIN 



0.07 0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 2 - COLLECTOR SATURATION REGION 
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Power Transistors 


2N6547 



































































Power Transistors 


2N6547 
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Tc.CASE TEMPERATURE (°C) 

FIGURE 9 - POWER DERATING 



FIGURE 10 - THERMAL RESPONSE 
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Power Transistors 


File Number 1152 


2N6576, 2N6577, 2N6578 


15-Ampere N-P-N Darlington 
Power Transistors 

60, 90, 120 Volts, 120 Watts 
Gain of 2000 at 4 A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 




The 2N6576, 2N6577, and 2N6578 are monolithic n-p-n 
silicon Darlington transistors designed for low- and 
medium-frequency power applications. The construction 
of these devices provides good forward-bias second-break¬ 
down capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

All types utilize the steel JEDEC TO-204AA/ TO-3 her¬ 
metic package. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM Absolute-Maximum Values: 


* 

* 


* 

♦ 


* 




* 


^CBO. 

VcEO<sus). 

^EBO. 

'c. 

'cm. 

'b. 

^T 

Tc<250c. 

Tp>25°C. 

V,. 

Tl 

At distances ^ 1/32 in. (0.8 mm) from seating 
plane for 10 s max. 


2N6576 

2N6577 

2N6578 


60 

90 

120 

V 

60 

90 

120 

V 


7 


V 


15 


A 


_ 30 _ 


A 


_ 0.25 _ 


A 


_ 120_ 


W 


_ See Fig. 2 _ 



. -65 to 200 . 


°C 


235 _ OC 
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* In accordance with JEDEC registration data. 















Power Transistors. 


2N6576, 2N6577, 2N6578 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25PC Unless Otherwise Specified 


CHARAC¬ 

TERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

U 

N 

1 

T. 

S 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6576 

2N6577 

2N6578 

VCE 

Veb 

Vbe 

‘c 

*B 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

'CBO 

60a 

90a 

120a 





- 

0.5 

- 

0.5 

- 

0.5 

mA 

'CEO 

60 

90 

120 




0 

0 

0 

— 

1 

- 

1 

— 

1 

‘CER 

Rbe = 10K 
Tc=150OC 

60 

90 

120 





- 

5 

- 

5 

— 

5 

'CEX 

Tc=175°C 

60 

90 

120 


-1.5 

-1.5 

-1.5 



- 

5 

- 

5 

- 

5 

'ebo 


7 


0 


- 

7.5 

- 

7.5 

- 

7.5 

mA 

VcEO^sos) 




0.2b 

0 

60 

- 

90 

- 

120 

- 

V 

hpE 

3 

3 

3 

4 



0.4b 

4b 

10b 

15b 


200 

2000 

500 

100 

20000 

5000 

200 

2000 

500 

100 

20000 

5000 

200 

2000 

500 

100 

20000 

5000 


Vgpisat) 



10 

15 

0.1 

0.15b 


_ 

3.5 

4.5 

_ 

3.5 

4.5 

- 

3.5 

4.5 

V 

VcE(sat) 




10b 

15b 

0.1 

0.15 

- 

2.8 

4 

- 

2.8 

4 

- 

2.8 

4 

V 

Vp 




-15 


- 

4.5 

- 

4.5 

- 

4.5 

^fe 

f=1 MHz 

3 



3 


4 

40 

4 

40 

4 

40 


td® 

tfC 

ts® 

tfC 




10 

10 

10 

10 

0.1 

0.1 

O.ld 

O.ld 

- 

0.15 

1 

2 

7 

- 

0.15 

1 

2 

7 

- 

0.15 

1 

2 

7 

MS 

'S/b 
t=1 s, 
non rep. 

20 





6 

- 

6 

- 

6 

- 

A 

^dJC 






- 

1.46 

- 

1.46 

- 

1.46 

°c/w 


♦ In accordance with JEDEC registration data. c Vqq = 30 V, tp = 300 ms, duty cycle = 2%, 

“iB, 

» Pulsed: Pulse duration = 300 ms, duty factor = 1.8%. 
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Power Transistors 


2N6576, 2N6577, 2N6578 



CASE TEMPERATURE (Tc)-*C 92CS-20693 

Fig. 2 — Derating curves for all types. 



Fig. 3 — Typical dc-beta characteristics for all types. 
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Fig. 4 — Maximum operating areas for all types. 
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Power T ransistors 






























































Power Transistors 


2N6576, 2N6577, 2N6578 



♦ Ib, and Ib2 are measured with TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER. OR EQUIVALENT 

92CS-3II29 


Fig. 11 — Circuit used to measure saturated-switching 
times. 
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Power Transistors 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E File Number 1061 


Silicon P-N-P Epitaxial-Base 
High-Power Transistors 

Rugged Devices, Broadly Applicable For Industrial and 
Commerical Use 

Features: 

■ High-dissipation capabiiity 

■ Low saturation voitages 

■ Maximum safe-area-of-operation curves 
m fj = 2MHz 

■ High gain at high current 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The 2N6609, MJ15004, RCA9116C, RCA9116D, and 

RCA9116E are ballasted epitaxial-base silicon p-n-p 
transistors featuring high gain at high current. They may be 
used as com plements to the n-p-n types RCA3773. MJ15003, 
RCA8638C, RCA8638D, and RCA8638E, respectively. 

They differ In voltage ratings and In the currents at which 
the parameters are controlled. All are supplied in the steel 
JEDEC TO-2b4AA packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



2N6609 

MJ15004 

RCA9116C RCA9116D 

,RCA9116E 


* VcBO. 

-160 

-140 

-140 

-120 

-100 

V 

VcEx(sus) 







Vbe = -1.5 V: Rbe= 100O. 

-160 

— 

— 

— 

— 

V 

Vcer(SUS) 







RBE=100fi . 

-150 

-150 

-150 

-130 

-110 

V 

* VcEo(sus) . 

-140 

-140 

-140 

-120 

-100 

V 

* Vebo... 

-7 





V 

* Ic. 

-16 


-9nn 



A 

* Ip. 

-4 


-5 



A 

* Pt 







At Tc<25®C. 

150 

250 

200 

200 

200 

W 

At Tc > 25® C Derate Linearly. 

0.857 

1.43 


— 1.14_ 


W/®C 


* T.,b, Tj . .-65 to +200 _^ ® C 

* Tl 

At distance > 1/32 in. (0.8 mm) from 

seating plane for 10 s max. 265 _230 __ ®C 


* 2N-type in accordance with JEDEC registration data format JS25RDF1, Issue 1. 
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Power Transistors 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise \Specified 




TEST CONDITIONS 

LIMITS 1 




VOLTAGE 

CUR- 



31^3 

1^331 



CHARAC- 

Vdc 

RENT 





UNITS 


TERISTIC 



A dc 

2N6609 





VCE 

Vbe 

mm 

Min. 

Max. 

Min. 




'CBO 

-160a 

g 

IHiii 

g 

-4 

- 

- 




-140a 




-2 

- 

-1 



'CEX 

-140 

1.5 


bh 

- 

- 

-0.1 



'CEX 

-140 

1.5 

IBB 

g 

g 

- 

-2 



Tc= 150°C 



m 






♦ 

'CEV 

-140 

B 


- 

-2 

- 

- 

mA 



-140 

B 


ggi 

ggi 

- 

- 





B 



B 





•CEO 

-140 

g 

B|B 

BB 

■ 

- 

-0.25 



Ib=o 




^^g 

B 






-120 

m 


31^1 

ggi 

- 

- 



•ebo 

■■ 

B 

■Bjl 

133 

B 











— 

— 





B 


11^33 

B 

- 

-0.1 


* 

hpE 

B 


B 

15 

60 


_ 


* 


Bl 

^^B 


5 

- 


- 




B 

^^g 

-5C 

- 

- 


150 




Hi 

gim 

-IOC 

- 

- 


- 



Vf^px(sus)6 

m 

B 

133 

331 

g 

- 

- 



R B E “ ^ 0012 


B 

HI 

B 






VcER(sus)b 


g 



g 





Rre ^ 10012 






♦ 




-0.2 

-140 

- 

333 

- 



B19HI 



0 

-7 


■ 




ISBBEl 





1331 


V 



B 

gg 

-8C 

■gH 

H3B 

- 

- 


^be 

■ 

■ 

-5C 

■ 

■ 

_ 

-2 



VQp(sat) 


m 


jm 

■1 


3333 


* 

Ib = -3.2A 



-16C 


HI 




♦ 

= -0.8A 



-8c 

^^3 






= -0.5A 


m 

-5C 

313 

B 

33b 

.3381 



'S/b 

BBB 



-1.5 

■1 

H 

- 



tp=1s 




- 



- 

A 


nonrep. 

B 





33H 




Ihfel 

n 



g 

3 

333 




f = 0.05 







- 



= 0.5 MHz 

-10 



B 

31 

333 

- 



fT 




2 

- 

2 

- 

MHz 

♦ 


g 

g 

B 

40 














^ob 

-lOa 

g 



1000 



pF 


f = 0.1 MHz 









”0JC 

-10 


-10 

- 

1.17 

- 

0.7 

°C/W 


See page 3 for footnotes. 
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Power Transistors, 


2N6609, MJ15004, RCA9116C* RCA9116D, RCA9116E 


ELECTRICAL CHARACTERISTICS,af Case Temperature (T(;l = 25°C 
Unless Otherwise Specified (Cont'd) 



TEST CONDITIONS 














1 IMIT.Q 
















VULI A(ib 








CHARAC- 

Vdc 


RCA9116C 

RCA9116D 

RCA9116E 

UNITS 

teristic 



QQII 








VcE 

VbE 

■a 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



-140a 



Hm 


^B| 

B 

■ 

B 


•CBO 

-120a 






pp 





-lOOa 



IHH 


im 


H 



‘CEX 

-140 

1.5 









-120 

1.5 


■i 

■1 

B 


H 

B 


•CEX 

-140 

1.5 

jm 


B 



■ 

B 


Tc=150°C 

-120 

1.5 



B 



H 



'CEO 

-70 




B 

- 

B 

■ 



1b = o 

-60 




■1 

- 

B 

■ 



'ebo 


-5 


- 

-1 

- 

-1 

- 

-1 


hpE 

-2 


■a 


150 

25 




IHH 


-2 


mm 


- 

- 






-2 


Bi 


- 

10 





VcER(sus)b 



-0.2 

-150 


-130 


-110 



Rbe ^ 10012 







VcEo(sus)b 



-0.2 

-140 

- 

-120 

- 

-100 

- 


^EBO 



0 

-5 


-5 


-5 


V 

Ig = —1 mA 











^BE 

-2 


-7.5C 

- 

- 

- 

- . 

- 

-3 



-2 


-5C 

- 

-2 

- ' 

-2 

- 

- 


VcE(sat) 











Ib = -0.75A 



- 7 . 5 c 

- 

■ - 

- 

- 

- 

-1.5 


= -0.5A 



-5C 

- 

-1 

- 

-1 

- 

- 


's/b 











tp=1 s 

-35 



-5.71 

- 

-5.71 

- 

- 

- 


nonrep. 

-25 



- 

- 

- 

- 

-8 

- 


Ihfel 

-10 


-0.5 

4 


4 


4 



f = 0.5 MHz 









fT 




2 

- 

2 

- 

2 

- 

MHz 

^ob 

f = 0.1 MHz 

-lOa 



- 

1000 

- 

1000 

- 

1000 

pF 

R0JC 

-10 

■■ 

-10 

- 

0.875 

- 

0.875 

- 

0.875 

°C/W 


* 2N-types in accordance with JEDEC registration data format JS25 RDF1, Issue 1. 

® b CAUTION: Sustaining voltages Vq^^^sus), V^gplsus), and c Pulsed; pulse duration = 300jus, 

VcEO^®*^®) must not be measured on a curve tracer. See duty factor = 1.8%. 

Figs. 8 and 9. d Measured at Ig = -0.1 mA. 
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2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 


I CASE TEMPERATURE (Tc)-25*C 
[(CURVES MUST BE DERATED LINEARLYj 
WITH INCREASE IN TEMPERATURE) 



-lOd 140 

COLLECTOR-TO-EMITTER VOLTAGE(V^e)-V 


Fig. 1 - Maximum operating areas for all types. 
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COLLECTOR CURRENT ( “A 92CS-30077 


Fig. 2 - Current derating curve for all types. Fig. 3 - Typical dc beta characteristics as a function of collector 

current for all types. 


KJ 

El:::::::: 

Billlilll 

■ 

::::::: :::: 

: 

::::: :::: 

:::: 

::::::: :::: 

h:::;: :::: 

::::::::::::: 

::::::::::::: 

::::::::::::: 


iili 

::::::: 

illlliill 

;;;;;;;;; 

::::::::::::::: 

|j[[::[|| :| : 

a;;;;;:!!; 


i* 


Haii 

;;;;;;;;; ;;;;;; ;; ; 

a::::ii::::: 


P 

A 

::::::::: :::::: :: : 

im 


:::::::: 

:::::::: 






;;;;;;;; 

:::::::::::::::: 

:::::::::::::::: 

:::::::::::::::::::::::: 

:::::::::::::::::::::::: 

:::: ::H ::: 

:::: :::: ::: 
:::: :::: ::: 

:::: :::: ::: 
;;aa ::: 


liliilll 

.. '...z 

iiilHli 


0 -a -4 -6 -8 -10 -12 -14 


COLLECTOR CURRENT (I^l-A 92CS-3007e 


11 


A 


::: 

::: 

::: 

ill 

ill 

::: 

::: 

::: 

::: 

::: 

::: 

::: 

I 

:: 

:: 

:::::: 


:::::: :: 

:::::: :: 



9| 

iiillliillliiillilii 


o 

: 

j 

1 

1 

Ij 

ill 

m -0.4^^ 


:::::::::: 

:::::::::: 

:::::::::: 

Hill 

iinili lii 

: :;:5j ::: 

1 iilii i:! 

1 
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Fig. 4 - Typical saturation voltage characteristics for all types. 


Fig. 5 - Typical input characteristics for all types. 

































































































































































Power Transistors, 


2N6609, MJ15004, RCA9116C, RCA9116D, RCA9116E 




Fig. 6 - Typical transfer characteristics for all types. Fig. 7 - Typical saturated-switching times for all types. 



VCEO(sus)o 


L*2lmH FOR Vceo(sus) 
AND Vcer(sus) 

L= 7mH FOR VcEX(»u») 
R > 100 a 


92CS -30143 


Fig. 8 - Circuit used to measure sustaining voltages Vceoisus), 
Vcenisus), and Vcsxisus) for all types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 




Fig. 9 - Oscilloscope display for measurement of sustaining 
voltages. (Test circuit shown in Fig. 8). 


Fig. 10- Oscilloscope display for measurement of switching times 
for all types. 
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Power Transistors 


File Number 1013 


2N6648, 2N6649, 2N6650 


10-Ampere P-N-P Darlington 
Power Transistors 

40-60-80 Volts, 70 Watts 
Gain of 1000 at 5 A 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



»2CS- 2751* 

JEDEC TO-204AA 



The 2N6648, 2N6649 and 2N6650* are monolithic silicon 
p-n-p Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these devi¬ 
ces makes it possible for them to be driven directly from 
integrated circuits. They are complementary to the 2N6383, 
2N6384, and 2N6385^. 

The 2N6648, 2N6649, and 2N6650 are supplied in hermetic 
steel JEDEC TO-204AA packages. 

• Formerly RCA Dev. Nos. TA8351, TA8488, and 
TA8350, respectively. 

^Technical data for 2N6383, 2N6384,and 2N6385 
are given in RCA bulletin File No. 609. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^'CBO 


:d(sus) 


''CEO 

^CEV 


(sus) 


(sus) 


''BE = 
^EBO • 


'CM 


-1.5 V 


Tr < 25OC . 


Tq > 25°C.Derate linearly 

Tstg^Tj . 


2N6648 

-40 

2N6649 

-60 

2N6650 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-5 

-5 

-5 

V 

-10 

-10 

-10 

A 

-15 

-15 

-15 

A 

-0.25 

-0.25 

-0.25 

A 

70 

70 

nRR 

70 

W 

W/OC 

°C 


-65 to +150 — 



At distances ^ 1/32 in. (0.8 mm) from 
seating plane for 10 s max. 


235 


* In accordance with JEDEC registration data format (JS-6 RDF-4) 
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Power Transistors 


2N6648, 2N6649, 2N6650 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) =25°C Unless Otherwise Specified 



TEST CONDITIONS 



1 IMITC 




CHARACTERISTIC 


_ 










VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6648 

2N6649 

2N6650 

UNITS 


VcE 

Vbe 

ic 

IB 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


«CEO 

-40 

-60 



0 

0 

- 

-1 


-1 

- 

- 

mA 


-80 



0 

- 

- 

- 

- 

- 

-1 



-40 

1.5 



— 

-0.3 

— 

_ 


- , 


•CEV 

-60 

-80 

1.5 

1.5 



_ 

- 

-- 

-0.3 

_ 

-0.3 



-40 

1.5 



- 

-3 

_ 

- 

- 

- 


Tc = 150OC 

-60 

1.5 



- 

- 

- 

-3 

- 

- 



-80 

1.5 



- 

- 

- 

- 

- 

-3 


•ebo 


5 

0 


- 

-10 

- 

-10 

- 

-10 

mA 

VcEO(sus) 



-0.2a 

0 

-40 

- 

-60 

- 

-80 

- 


Vcer(sus) 

Rbe = 100 n 



-0.2a 


-40 

- 

-60 

- 

-80 

- 

V 

VcEV(sus) 


1.5 

-0.2a 


-40 

- 

-60 

- 

-80 

- 


hFE 

-3 


-5a 


1000 

20,000 

1000 

20,000 

1000 

20,000 



-3 


-lOa 


100 

- 

100 

- 

100 

- 


vbe 

-3 


-5a 


- 

-2.8 

. - 

-2.8 

- 

-2.8 


-3 


-lOa 


- . 

-4.5* 

- 

-4.5* 

- 

-4.5* 

V 

VcE(sat) 



-5a 

-lOa 

-O.Oia 

-O.ia 

: 

-2 

-3* 

- 

-2 

-3* 

- 

-2 

-3* 

V 

vf 



lOa 


- 

4 

- 

4 

- 

4 

V 

hfe 

f = 1 kHz 

-5 


-1 


1000 


1000 


1000 



Ihfel 

f=1MHz 

-5 


-1 


20 


20 


20 



'S/b 

-35 




-1 

_ 

-1 

■ ' 1 

-1 

- 


t = 1 s, 
nonrep. 

-25 




-2.8 

- 

-2.8 

- 

-2.8 


A 

R0JC 





- 

1.75 

- 

1.75 

- 

’1.75 

OC/W 


* In accordance with JEDEC registration data format {JS*6 RDF-4), 
a Pulsed: Pulse duration = 300/is, duty factor = 1.8%. 



Fig.2 — Derating curve for aU types. 



92CS-20697R2 


Fig. 3 — Typical dc beta characteristics for all types. 
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Power Transistors 


2N6648, 2N6649, 2N6650 



92CS-29323 

Fig. 4 — Maximum operating areas for all types. 
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Fig. 5 — Typical small-signal gain for all types. 


Fig. 6 — Typical input characteristics for all types. 



Fig. 7 — Typical output characteristics for all types. 


Fig. 8 — Typical transfer characteristics for all types. 
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Power Transistors 


2N6648, 2N6649, 2N6650 



Fig. 9 — Maximum operating areas for all types at Tq = 100° C. 



Fig. 10 — Typical saturation characteristics for all types. 



Fig. 12 — Typical saturated switching-time charac¬ 
teristics for all types. 


Vcc'-20V 



Fig. 11 — Circuit used to measure saturated 
switching times. 


lit 


i> vcEtMt)-;-yr 
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Fig. 13 — Phase relationship between input current 
and output current showing reference 
points for specification of switching times. 
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Power Transistors 


File Number 1069 


2N6666, 2N6667, 2N6668 


10’Ampere P>N-P Darlington 
Power Transistors 

40-60-80 Volts, 65 Watts 
Gain of 1000 at 3 A (2N6666) 

Gain of 1000 at 5 A (2N6667, 2N6668) 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6666, 2N6667 and 2N6668* are monolithic silicon 
p-n-p Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these devi¬ 
ces makes it possible for them to be driven directly from 
integrated circuits. They are complementary to the 2N6386, 
2N6387 and 2N6388^. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 


^Formerly RCA Dev. Nos. TA8204, TA8487 and 
TA8203, respectively. 

^Technical data for 2N6386-2N6388 are given in 
RCA Bulletin File No. 610. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO . 

Vcer(sus) 

R0E ~ 100 . 

Mq^qIsUS) . 

VbE = -1*5V . 

^EBO . 

•c . 

'cm . 

* 'b . 

* Pt 

Tq < 25OC . 

Tq ^ 25°C . derate linearly 

* Tstg.Tj .. 

* Tl 

At distances ^ 1/8 in. (3.17 mm) 

from case for 10 s max. 


2N6666 

2N6667 

2N6668 


-40 

—60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-40 

-60 

-80 

V 

-5 

-5 

-5 

V 

-8 

-10 

-10 

A 

-15 

-15 

-15 

A 

-0.25 

-0.25 

-0.25 

A 

65 

65 

— 0.52 — 

65 

W 

wPc 


-65 to +150 - OC 


235 - °C 

*ln accordance with JEDEC registration data format (JS-6 RDF-4). 
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Power Transistors 


2N6666, 2N6667, 2N6668 



COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V 

92CS-30I92 


Fig. 4 — Maximum operating areas for all types at = 25° C. 





Fig. 5 — Typical small-signal gain 
for all types. 


Fig. 6 — Typical input characteristics 
for all types. 
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COLLECTOR CURRENT(Ic) 


Power Transistors 


2N6666, 2Na667, 2N666a 



COLLECTOR-TO-EMITTER VOLTAGE (Vcp)—V 

92CS-20873 


Fig. 7 — Typical output characteristics 
for all types. 



Fig. 8 — Typical transfer characteristics for all types. 



- - - -40 -ao 

-10 -60 -100 
COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 


Fig. 9 — Maximum operating areas for all types Tq = 100° C. 


























































































































































Power T ransistors 


2N6666, 2N6667, 2N6668 



92CS-20874 


Fig. 10— Typical saturation characteristics 
for all types. 



Fig. 11 — Phase relationship between input 
current and output current showing 
reference points for specification 
of switching times. 



COLLECTOR CURRENT (Ic>—A 

92CS-2086eRI 


Fig. 12— Typical saturated switching-time 
characteristics for all types. 



REP. RATE = 200 Hz 

* IB, and Ib2 are measured with TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER,OR EQUIVALENT 
92CS- 20944RI 

Fig. 13 — Circuit used to measure saturated 
switching times. 


2-279 




























Power Transistors 


2N6671, 2N6672, 2N6673 


File Number 1090 


5-A SwUehMmC 
Power Transistors 

High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: Applications: 

V'cEx = 350 V to 450 V ■ Off-line power supplies 

■ Low VcE (sat) at lc = 5 A ■ High-voltage inverters 

■ Steel hermetic TO-204AA package m Switching regulators 


TERMINAL DESIGNATIONS 


c 



The 2N6671, 2N6672, and 2N6673* SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for use in off-line power supplies and are also well 
suited for use in a wide range of inverter or converter circuits 
and pulse-width-modulated regulators. These high-voltage, 
high-speed transistors are 100-per-cent tested for parameters 
that are essential to the design of industrial high-power 


•Formerly RCA8767, RCA8767A, and RCA8767B, respectively. 


switching circuits. Switching times, including inductive turn¬ 
off time, and saturation voltages are guaranteed at 125®C to 
provide information necessary for worst-case design. 

The 2N6671, 2N6672, and 2N6673 series transistors are 
supplied in steel JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* 

* 

* 

* 

♦ 

♦ 


♦ 

♦ 


^CEV 

Vbe = -1.5V 
VcEX (Clamped) 
Vbe = -1.5V 

^CEO . 

^EBO . 

iQ(sat). 

'c . 

•cm . 


Tc up to 25 OC . 

Tq above 25°C, derate linearly . 

T«9.Tj .. 

Tl 

At distance ^1/16 in. (1.58 mm) from 
seating plane for 10 s max. 


* In accordance with JEDEC registration data. 


2N6671 

2N6672 

2N6673 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


ft 


V 


5 . 


A 


ft - 


- A 


in 


- A 


a. 


_ A 


iRn 


W 


0 ftR 


- W/°C 


— -65 to 200 _ 


- °C 


2.3R _ 
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Power Transistors 






























































Power Transistors 
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Power Transistors 


2N6671, 2N6672, 2N6673 



92CS-28B39 

Fig. 3 — Dissipation and I s/b derating curves for 
all types. 



PULSE WIDTH (tp)-s 

Fig. 4 — Typical thermal-response characteristic 
for all types. 




as a function of collector current for all types. 



.-TO-EMITTER SATURATION 
VOLTAGE [VBE(sot)]-V 

Ib*Ic^5| 















--- cpst 





BASE 












* * 10 
COLLECTOR CURRENT dc)—A 


92CS-29984 

Fig. 7 — Typical base-to-emitter saturation voltage as 
a function of collector current for all types. 



of collector current for all types. 
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COLLECTOR CURRENT (!(;) — i 


COLLECTOR CURRENT (Ic) — i 



COLLECTOR CURRENT (Ic) —A 


Fig. 13 — Typical saturated switching time 
characteristics for all types. 


CASE TEMPERATURE (Tp)- 


Fig. 14 — Typical saturated switching time 
characteristics as a function of 





































































Power Transistors 


2N6671, 2N6672, 2N6673 


s u. 'O'* 
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D 
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6 

*1C 


COLLECTOR-TO-BASE VOLTAGE (Vcb) —V OR 
EMITTER-TO-BASE VOLTAGE (Veb)—V 

92CS-29992 


8 



Tc< I25«C 


0 


VCEO rating 

MINUS lOOV 



CLAMPED J 
VcEx RATING'^ 


COLLECTOR-TO-EMITTER VOLTAGE 


92CS-30455 


Fig. 15 — Typical common-base input or output Fig. 16 — Maximum operating conditions for switching 

capacitance characteristics as a func- between saturation and cutoff, 

tion of collector-to-base voltage or 
emitter-to-base voltage for all types. 



Fig. 17 — Oscilloscope display for measurement of 
clamped induction switching time (tc). 



Fig. 18 — Phase relationship between input and output 
currents showing reference points for 
specification of switching times. 



5 A 

15 fi 

15 n 

CLAMPED VcEX RATING 

8 A 

5n 

5n 

VCEO - 100 V 


SITL 


MIN 

FREQ = 500 Hz 


Ql, Q2 = 2N6354 
Q3 = 2N3762 
04,05, 

06,07 = CA3725 QUAD 
TRANSISTOR 
ARRAY 

*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

KELVIN (SENSING) 
CONNECTIONS 
NOTE: BATTERY SYMBOLS Vcc .Vbi .Vb2' 

Vb(clAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST AND t, TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 
NOTE: SWI CLOSED FOR tr , tg . tf. SWI OPEN FOR tc 

92CM-30458 


Fig. 19 — Circuit for measuring switching times. 
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Power Transistors 


2N6674, 2N6675, RJH6674, RJH6675 


File Number 1164 


10-A SwttehMmt 
Power Transistors 

High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 

■ Fast switching speed 

■ High voltage ratings: 
Vcex= 350 V to 450 V 

■ Low VcE(sat) at lc—10 A 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



92CS- 27516 

JEDEC TO-204AA 


2N6674 

2N6675 


COLLECTOR J ^ 
FLANGE V 



TOP VIEW 

JEDEC TO-218AC 


92CS-40257 


RJH6674 

RJH6675 


The 2N6674, 2N6675, RJH6674, and RJH6675 SwitchMax 
series of silicon n-p-n power transistors feature high-voltage 
capability, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters that 
are essential to the design of high-power switching circuits. 
Switching times, including inductive turn-off time, and 


saturation voltages are specified at 100°C to provide 
information necessary for worst-case design. 

The 2N6674 and 2N6675 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. The RJH6674 and 
RJH6675 transistors are supplied in JEDEC TO-218AC plastic 
packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


*VcEV 

V8e=-1.5 V. 

*VcEx(Clamped) 

Vbe=-1.5 V. 

*VcEO. 

*Vebo. 

Ic(sat). 

*lc. 

ICM. 

*Ib. 

*Pt 

Tc up to 25° C. 

Tc above 25°C, derate linearly. 

*Tstgi Tj 

*Tl 

At distance > 1/16 in. (1.58 mm) from 

seating plane for 10 s max. .... 

TL 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max. 


RJH6674 

RJH6675 

2N6674 

2N6675 


450 

650 

450 

650 

V 

350 

450 

350 

450 

V 

300 

400 

300 

400 

V 


7 

10 

15 

20 

5 


1.4 1.4 

_ -65 to 150 _ 


175 


1 1 
__ -65 to 200 


W 

W/°C 

°C 


235 


235 


*ln accordance with JEDEC registration data (2N6674, 2N6675 only). 
















Power Transistors 


2N6674, 2N6675, RJH6674, RJH6675 

ELECTRICAL CHARACTERISTICS 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

A dc 

2N6674 

RJH6674 

2N6675 

RJH6675 

UNITS 


< 

o 

m 

< 

m 

Ic 1 Ib 

Min.|Max. 

Min.|Max. 



Tc=25°C 


* 

ICEV 

450 

650 

-1.5 

-1.5 



— 

0.1 

— 

0.1 

mA 

* 

Iebo 


-7 

0 


— 

2 

— 

2 


* 

VcEo(sus)b 



0.2® 

0 

300 

— 

400 

— 

V 

* 

hpE 

2 


10® 


8 

20 

8 

20 


* 

VBE(sat) 



10® 

2 

— 

1.5 

— 

1.5 






10® 

2 

_ 

1 

_ 

1 



VcE(sat) 



15® 

5 

__ 

5 

_ 

5 

\j 


VCEX" 











(Clamped Es/b) 


-4 

10 

2 

350 

— 

450 

— 



L=50/uH, Rbb=2 0 











Is/b 

30 


5.9 


1 

— 

1 

— 



100 


0.25 


1 

— 

1 

— 

s 

* 

|hfe| f=5MHz 

10 


1 


3 

10 

3 

10 



fr 

10 


1 


15 

50 

15 

50 

MHz 

* 

Cobo f=0.1 MHz 

10® 




150 

500 

150 

500 

PF 

* 

td** 


-6 

10 

2 

— 

0.1 

— 

0.1 


* 



-6 

10 

2 

_ 

0.6 

— 

0.6 


* 

ts** 


-6 

10 

2® 

— 

2.5 

— 

2.5 


* 



-6 

10 

2® 

_ 

0.5 

— 

0.5 

fJS 

* 

tc 











Vcc=135 V, 











L=50AfH, Rc< 


-6 

10 

2® 

— 

0.5 

— 

0.5 



13.5 n, Collector 











clamped to Vcex 











Tc=100°C 


* 

Icev 

450 

650 

-1.5 

-1.5 



— 

1 

— 

1 

mA 

* 

VcE(sat) 



10® 

2 

— 

2 

— 

2 

V 

* 

tr** 


-6 

10 

2 

_ 

1 

— 

1 


* 



-6 

10 

2® 

— 

4 

— 

4 


* 

tfd 


-6 

10 

2® 


1 

— 

1 


* 

tc 









fJS 


Vcc=135 V, 

L=50AfH, Rc< 

13.5 n, Collector 
clamped to Vcex 


-6 

10 

2® 

- 

0.8 

- 

0.8 



Rdjc 2N6674, 2N6675 

10 


5 


— 

1 

— 

1 


R0JC RJH6674, RJH6675 

10 


5 


— 

0.71 

— 

0.71 

°C/W 


^Pulsed: pulse duration=300 /js, duty factor < 2%. 

•^CAUTION: The sustaining voltage Vceo(sus) and Vcbc MUST NOT be measured on a curve tracer. 
*ln accordance with JEDEC registration data (2N6674, 2N6675 only). 

®VcB value. 

<^Vcc=135 V, tp=20ius. 

®Ib1=-Ib2- 
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Power Transistors 


2N6674, 2N6675, RJH6674, RJH6675 



10 ’100 
COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CM-304I9R3 


Fig. 1 - Maximum operating areas for all types {70=25"^ C). 
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lOO 
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> 

2 

IS 

2 


CASE TEMPERATURE (Tfi)—‘C 

92GS-2aa3S 

Fig. 2 — Dissipation and Is/b derating curves for 2N6674 
and 2N6675. 



Fig. 4 - Typical thermal-response characteristic for all types. 



92CS-I9663 


Fig. 3 — Dissipation and Is/t derating curves for 
RJH6674 and RJH6675. 



Fig. 5 - Typical dc beta characteristics for all types. 
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-- Power Transistors 

2N6674, 2N6675, RJH6674, RJH6675 



8 9 10 II 12 13 14 

COLLECTOR CURRENT (Ig) — A 

92CS-90386 


Fig. 6 - Typical collector-to-emitter saturation voltage charac¬ 
teristics for all types. 


Ib ‘Ic 

'5 








-40* C 



h 

’Z 


0‘C. 




25* C 


w 

Tc'' 









_1 







4 6 8 10 2 

COLLECTOR CURRENTdc) — A 


Fig. 7 - Typical base-to-emitter saturation voltage character¬ 
istics for all types. 


CASE TEMPERATURE(Tc)•29*C 
COLLECTOR-TO-EMITTER VOLTAGE (Vce) * «>V - 
SMALL - SIGNAL FREQUENCY • 5 MHl 



COLLECTOR CURRENT(Iq)— A 

92CS-30377 

Fig. 8 - Typical small-signal forward current transfer ratio 
characteristic for all types (f=5 MHz). 


::::::::::::::::::::::::: 


BASE CURRENT ( 19 ) — 


COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V 

92CS-30374 

Fig. 9 - Typical output characteristics for all types. 


JUNCTION TEMPERATURE' 
w (Tj)-25*C 

C 700 IbI * Ib2 *^ * 

^ Vcc • 200 V 

o *P * 20/** 

, 600 L «50 : 


COLLECTOR CURRENT dc) —A 

92CS- 30373 

Fig. 10 - Typical saturated-switching-time characteristics at 
Tj=25°C as a function of collector current for all 


^ JUNCTION TEMPERATURE (Tj)»IOO*C t 
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Fig. 11 - Typical saturated-switching-time characteristics at 
Tj=100°C as a function of collector current for all 


























































































Power Transistors 


2N6674, 2N6675, RJH6674, RJH6675 



COLLECTOR CURRENT (Ic)—A 

92CS-30380 

Fig. 12 - Typical saturated-switching-time characteristics at 
Tj=100°C as a function of collector current for all 
types. 


COMMON-BASE INPUT CAPACITANCE tCibo) — pF OR 
COMMON-BASE OUTPUT CAPACITANCE (Cobo) — pF 
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CASE TEMPERATURE(Tq) = 25'C 
FREQUENCY (f)= 1 MHz 
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COLLECTOR-TO-BASE VOLTAGE (Vcfl) —VOR 
EMITTER-TO-BASE VOLTAGE (Vcb)“V 

92CS-30388 

Fig. 14 - Typical common-base input (Cibo) or output (Cobo) 
capacitance characteristics for all types. 
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Fig. 13 - Typical saturated-switching-time characteristics as a 
function of junction temperature for all types. 



CLAMPED COLLECTOR -TO- EMITTER 
VOLTAGE [VcEX (CLAMPED)] —V 

92CS-3O304R2 

Fig. 15 - Maximum operating conditions forswitching between 
saturation and cutoff for all types. 
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FREQ =500 Hz 


R|_=I3.5 ft/30W 
NON IND 
AAA^-1 


Ql, Q2 = 2N6354 
03 = 2N3762 
Q4,Q5, 

06, Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

* THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* * KELVIN SENSING 
CONNECTION 

NOTE; BATTERY SYMBOLS Vcc . VbI •''B2' 

Vb(clAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT 

NOTE: SWI CLOSED FOR tr , tg , tf . SWI OPEN FOR tc- 
92CM-30382R1 


Fig. 16 - Circuit for measuring switching times. 
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Power Transistors 


2N6674, 2N6675, RJH6674, RJH6675 



Fig. 17 - Oscilloscope display for normalized measurement of 
clamped inductive switching time (fc). 


WAVEFORMS 



tj-A-B 

- B-C ^ - Y-Z 

'iraniilion “ 

NOTE: TRANSITION TIME 

FROM 90% Ib^ to 90% Ib^ MUST 

BE LESS THAN 0.6 ^1. 92CS-3038IRI 

Fig. 18 - Phase relationship between input and output currents 
showing reference points for specification of switching 
times. 




















Power Transistors 


2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RJH6678 File Number 1185 


15-A SwUehMajC Power Transistors 


TERMINAL DESIGNATIONS 


High-Voltage N-P-N Types for Off-Line Power Supplies and 
Other High-Voltage Switching Applications 


Features: 

■ Fast switching speed 

■ High voitage ratings: 

VcEK = 350 Vto450V 

■ Low Vceisat) at lc=15A 


Applications: 

■ Off-iine power supplies 

■ High-voitage inverters 

■ Switching regulators 



92CS- 27516 

JEDEC TO-204AA 


2N6676 

2N6677 

2N6678 


The 2N6676, 2N6677 and 2N6678, RJH6676. RJH6677, 
and RJH6678 SwitchMax series of silicon n-p-n power 
transistors feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together with high 
safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies, converter circuits, and 
pulse-width-modulated regulators. These high-voltage, 
high-speed transistors are tested for parameters that are 
essential to the design of high-power switching circuits. 
Switching times, Including inductive turn-off time, and 
saturation voltages are specified at 100° C to provide 
information necessary for worst-case design. 

The 2N6676, 2N6677, and 2N6678 transistors are supplied 
in steel JEDEC TO-204AA hermetic packages. The RJH6676, 
RJH6677, and RJH6678 transistors are supplied in JEDEC 
TO-218AC plastic packages. 


COLLECTOR 

FLANGE 



TOP VIEW 

JEDEC TO-218AC 


92CS-40257 


MAXIMUM RATINGS, Absolute-Maximum Values: 



RJH6676 

RJH6677 

RJH6678 

2N6676 

2N6677 

2N6678 


VCEV 








Vbe = -1.5 V. 

. 450 

550 

650 

450 

550 

650 

V 

VcEx (Clamped) 








Vbe = -1.5 V. 

. 350 

400 

450 

350 

400 

450 

V 

VcEO. 

. 300 

350 

400 

300 

350 

400 

V 

Vebo. 



ft 




V 

Ic(sat) . 



1.5 




A 




15 




A 


IcM. .20_ A 


Pt 

Tc up to 25°C. 


_175_ 


_ W 

Tc above 25® C, derate linearly. 

14 


1 

_ W/®C 

T.,a. Tj. 

-65 to 150 


-65 to 200 

_ ®C 


* Tl 

At distance > 1/16 in. (1.58 mm) from 

seating plane for 10 s max. . 235 _ °C 

Tt 

At distance > 1/8" in. (3.17 mm) from 

seating plane for 10 s max. .. .235 _ ° C 


* In accordance with JEDEC registration data (2N6676, 2Ne677, 2N6678 only). 
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Power Transistors 


2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RJH6678 

ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


Tc=25^C 


TEST CONDITIONS 

umTts [ 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6676 

RJH6676 

2N6677 

RJH6677 

2N6678 

RJH6678 

VcE 1 Vbe 

Ic 1 la 

Min.|Max. 

Min. |Max. 

Min. |Max. 



*Pulsed; pulse duration=300 fjs, duty factor < 2%. 

**CAUTION; The sustaining voltage Vceo(sus) and Vcex MUST NOT be measured on a cyrve tracer. 
*ln accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only). 

®VcB value. 

<lVcc=200 V, tp=20A/s. 

®Ib1=-Ib2 

^Collector clamped to Vcex. 























Power Transistors 



CASE TEMPERATURE (T^)—*C 


CASE TEMPERATURE (Tc)-*C 


Fig. 2 - Dissipation and Is/b derating curves for 2N6676, 2N6677, 
and 2N6678. 


Fig. 3 - Dissipation andIs/bderating curves forRJH6676, RJH6677, 
and RJH6678. 




COLLECTOR CURRENT dc) — A 

92CS-SOSt5 


Fig. 5 - Typicai dc beta characteristics for all types. 
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Power Transistors. 


2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RJH6678 


1 800 
|700 

JUNCTION - 

TEMPERATURE (Tj) =100“C i:": 

iBr3AVBE=-5v ii::: 

102 5 5 A MAX.,L = 50 /iH 
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:::: 3 
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:::: 2 





COLLECTOR CURRENT dc)—A 

92CS-30380 

Fig. 12 - Typical saturated-switching-time characteristics at Tj ■ 
100*^C as a function of collector current for all types. 


JUNCTION TEMPERATURE (Tj) —‘C 

92CS-30378 

Fig. 13 - Typical saturated-switching-time characteristics as a 
function of junction temperature for all types. 




CLAMPED COLLECTOR -TO- EMITTER 
VOLTAGE [VcEx < CLAMPED)] —V 

92C8-30383R3 


Fig. 14 - Typical common-base input (Cibo) or output (Cobo) 
capacitance characteristics for all types. 


0.001/iF 



Fig. 15 - Maximum operating conditions for switching between 
saturation and cutoff for all types. 


R, = 13.5 n/30W 


FREQ =500 Hz 


Vb2 ^ 

ADJ. FOR 1 q 2 


Ql, Q2 > 2N6354 
Q3 = 2N3762 
Q4,Q5, 

06, Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY. 

THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* *■ KELVIN SENSING 
CONNECTION 

NOTE . BATTERY SYMBOLS Vcc . Vbi .Vb2. 

Vb(CLAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tf AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE; SWI CLOSED FOR tr , t* . tf. SWI OPEN FOR tg. 

92CM-30382RI 


Fig. 16- Circuit for measurement switching times. 
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Power T ransistors 


2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RJH6678 



WAVEFORMS 



Vj-a-B ^-X-Y 
t, • B-C tf - Y-2 
*v«niiiion “ 

NOTE: TRANSITION TIME 

FROM 90% Ib^ to 90% IB 2 MUST 

BE LESS THAN 0.6 M*. 92CS-3038IRI 


Fig. 17 - Oscilloscope display for normalized measurement of Fig. 18-Phase reiationship between input and output currents 
clamped inductive switching time (fc). showing reference points for specification of switching 

times. 





Power Transistors, 


2N6686, 2N6687, 2N6688 
RJH6686, RJH6687, RJH6688 


File Number 1171 

TERMINAL DESIGNATIONS 


25-A SwitchMax Power Transistors 

N-P-N Types for Power Supplies and Other High Voltage 
Switching Applications 



Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 
m Low VcEisat) 



92CS-40257 


The RCA2N6686,2N6687 and 2N6688*, RJH6686, RJH6687. 
and RJH6688 SwitchMax series of silicon n-p-n power 
transistors feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together with high 
safe-operating-area (SOA) ratings. They are specially 
designed for converters, inverters, pulse-width-modulated 
regulators and a variety of power switching circuits. These 
high-current, high-speed transistors are 100-percent tested 
for parameters that are essential to the design of high- 
power switching circuits. Switching times, including 
inductive turn-off time, and saturation voltages are 


guaranteed at 125°C as well as at 25°C, to provide 
information necessary for worst-case design. 

The 2N6686, 2N6687, and 2N6688 transistors are supplied 
in steel JEDEC TO-204AA hermetic packages. The RJH6686, 
RJH6687, and RJH6688 transistors are supplied in JEDEC 
TO-218AC plastic packages. 


• Formerly RCA Dev. Type Nos. TA9119A, TA9119B, 
TA9119C, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



RJH6686 

RJH6687 

RJH6688 

2N6686 

2N6687 

2N6688 


* VcEV 








Vbe = -1.5 V. 

. 260 

280 

300 

260 

280 

300 

V 

* VcEx (Clamped) 








Vbe = -1.5 V. 

. 210 

230 

250 

210 

230 

250 

V 

* VcEO. 

. 160 

180 

200 

160 

180 

200 

V 

* 




ft 



V 

lc(sat) . 

. 25 

25 

20 

25 

25 

20 

A 

* Ic. 

. 25 

25 

20 

25 

25 

20 

A 

IcM. 




. 50 



A 


* Ib..8_ A 

* Pt 

Tc up to 25°C _ 200 _ W 

Tc above 25°C, derate linearly. .1.6_1.14_ W/°C 

* T.tfl. Tj ...... .-65 to 150_-65 to 200 _ °C 

* Tl 

At distance > 1/16 in. (1.58 mm) from 

seating plane for 10 s max. . 235 - °C 

Tl 

At distance > 1/8 in. (3.17 mm) from 

seating plane for 10 s max. .235 _ °C 


* In accordance with JEDEC registration data (2N6686, 2N6687, 2N6688 only). 
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Power Transistors 


2N6686, 2N6687, 2N6688 
RJH6686, RJH6687, RJH6688 

ELECTRICAL CHARACTERISTICS Tc = 25°C 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6686 

2N6687 

2N6688 

UNITS 











Vdc 

Adc 

RJH6686 

RJH6687 

RJH6688 


VcE 

Vbe 

Ic 

Ib 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


IC€V 

260 

-1.5 

— 

— 

— 

50 

- 

- 

— 

— 



280 

-1.5 

- 

- 

- 

— 

— 

50 

— 

50 

/yA 


300 

-1.5 

— 

— 

— 


— 

— 

— 

Iebo 

— 

-8 

0 

— 

— 

100 

- 

100 

- 

100 


VcEo(sus)b 

— 

— 

0 . 2 a 

0 

160 

— 

180 

- 

200 

- 

V 

hpE 

2 

— 

ia 

— 

30 

— 

30 

— 

25 

— 



2 

— 

10 a 

— 

25 

100 

25 

100 

20 

80 



2 

— 

20 a 

— 

— 

— 

— 

- 

15 

— 



2 

— 

25 a 

— 

15 

— 

15 

— 

— 

— 


VBE(sat) 

- 

- 

20 a 

2 

— 

— 

- 

- 

- 

1.8 



— 

— 

25 a 

2.5 

— 

1.8 

— 

1.8 

— 

— 


VcE{sat) 

— 

- 

20 a 

2 

— 

- 

_ 

- 

- 

1.5 



— 

— 

25 a 

2.5 

— 

1.5 

— 

1.5 

- 

_ 

V 

VcEX^ 

(Clamped Es/b) 





210 


230 


250 




-4 

25 

3 





L = 25 




Rbb - 10 n 



- . 

Is/b 

2N6686, 2N6687, 












18 


11.1 


1 


1 


1 


s 

2N6688 

RJH6686, RJH6687, 









0.5 



18 

— 

11.1 

— 

0.5 


0.5 




RJH6688 


Ihtel 

10 


1 


4 

20 

4 

20 

4 

20 


f = 5MHz 












fr 

10 

— 

1 

— 

20 

100 

20 

100 

20 

100 

MHz 

Cobo 

f = 0.1 MHz 

IOC 

- 

- 

- 

300 

650 

300 

650 

300 

650 

PF 


— ! 

-4 

20 

2 

— 

— 

— 

. _ 

— 

0.1 



— 

-4 

25 

2.5 

— 

0.1 

— 

0.1 

— 

— 


t-d 

— 

-4 

20 

2 

— 

— 

— 

— 

- 

0.60 



— 

-4 

25 

2.5 

— 

0.60 

— 

0.60 

— 

— 


tsd 

— 

-4 

20 

26 

— 

— 

— 

— 

— 

1.50 



— 

-4 

25 

2.56 

— 

1.50 

— 

1.50 

— 

- 

fjS 

tr^ 










0.25 

— 


20 

26 

— 

— 


— 

— 


— 

-4 

25 

2.56 

— 

0.25 

— 

0.25 

— 

- 


tc Vcc = 80V, 

L = 25/yH, Rc<4n, 


-4 

20 

36 






0.5 


Collector clamped 

to VcEX 


-4 

25 

36 


0.5 


0.5 






Rower Transistors, 


2N6686,2N6687, 2N6688 
RJH6686, RJH6687, RJH6688 

ELECTRICAL CHARACTERiSTICS Tc = 25°C 


' 

TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

2N6686 

2N6687 

2N6688 

UNITS 

V dc 

Adc 

RJH6686 

RJH6687 

RJH6688 


VcE 

Vbe 

Ic 

Ib 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


ICEV 


mm 

mm 

HI 

B 


B 

BH 

B 




El 




B 





^^p 






B 

Bl 

BbH 

bH 


hhi 



VcE(sat) 

lil 

mn 


HI 


mn 

p[ 

hhi 

PI 

1.5 

\/ 









1.5 



■B 

tr<* 

H 

■■ 

20 

B 



[p 








25 

B9 




0.8 

RIH 



uo 

|l| 

B 

20 


PI 

BH 

mn 

— 

mn 

2.5 





25 



BB 


2.5 

IBH 

_ 


t-d 

Bj 

B 


2 

im 

_ 

PI 

^BB 

B 

0.8 




Bl 


2.5® 

IBH 

0.8 




~ 

tc Vcc = 80 V, 

L = 25AfH, Rc<4 0, 


-4 

20 

3® 

B 


B 


B 



Collector Clamped 

to Vcex 

— 

-4 

25 

3® 

B 


B 


B 



R0JC 2N6686, 

2N6687, 2N6688 

10 

B 


- 

B 


B 

0.875 




R(9jc RJH6686, 

RJH6687, RJH6688 

10 

- 

5 

- 

- 

0.625 

- 

0.625 

- 

0.625 


* In accordance with JEDEC registration data. 

® Pulsed: pulse duration = 300 fjs, duty factor < 2%. 
b CAUTION: The sustaining voltage Vceo(sus) and Vcex MUST NOT be 
measured on a curve tracer. 


c VcB value, 
d Vcc = 80 V, tp = 20 /js. 


lOOfl 

6 

4 

2 

< 

I lO 
"o 8 

1 ^ 
3 

g 2 

O 

UJ 

8 'a 
6 

4 

2 

__QJJ 



PULSE OPERATION* 


1 

H§ 


p 



II 

Ic(MAX) PULSED i 


'itr 























Ic(MAX) CONTINUOUS 
(2N6686.2N6687 . 
RJH6686,RJH6687) 


m 

li 

lill 

i'lHIiis 

§ 


sglsill 

iii 

s 

m 

K 

1 





aaa 

ss 

birr: 

S3 

R 

a!' 


li 

»# 

1 

m. 

m 

m 

i 

■ 

B 



- 


m 

IE 

m 

EB 

nyiii 

E'EH 
lili: =1111 

5 

If 

s 

fi 

msmmmmmmmh 




iii 

isllil:’ 


u 

H 



=s 

liii 

H 

8 
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{2N6688 , RJH6688) 
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Vc£ 0'WAX) = 160 V (2N6686,RJH6686) 
VcEO^*^^^^ = 180 V (2N6687,RJH6687) 
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COLLECTOR-TO-EMITTER voltage (VcE;) —V 

Fig. 1 - Maximum operation areas of all types. 
{Tc = 25-). 
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Power Transistors 


2N6686, 2N6687, 2N6688 
RJH6686, RJH6687, RJH6688 



Fig. 2 - Dissipation and Is/t derating curves for 2N6686, 2N6687, 
and 2N6688. 



RHJ6687, and RJH6688. 
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COLLECTOR CURRENT (Ic) — A 92CS-3I452 


Fig. 4 - Typical thermal-response characteristic for ail types. Fig. 5 - Typical dc beta characteristics for all types. 




Fig. 6 - Typical collector-to-emitter saturation voltage Fig. 7 - Typical base-to-emitter saturation voltage characteristic 
characteristics for all types. fQf a// types. 
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Power Transistors 


2N6686, 2N6687, 2N6688 
RJH6686, RJH6687, RJH6688 




Fig. 8 - Typical small-signal forward-current transfer ratio 
characteristic for all types (f = 5 MHz). 


Fig. 9 - Typical output characteristics for all types. 




Fig. 10- Typical clamped turn-off time characteristics for all types. Fig. 11 - Typical saturated-switching-time characteristics as a 

function of collector current for all types. 
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COLLECTOR-TO-BASE VOLTAGE (Vcb)—V OR 

EMITTER-TO-BASE VOLTAGE (VgB)—V 92cs-3l- 


Fig. 12- Typical saturated-switching-time characteristics at Tc = Fig. 13- Typical common-base input (Cibo) or output (Cobo) 
725® C as a function of collector current for all types. capacitance characteristic for all types. 
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Power Transistors 


2N6686, 2N6687, 2N6688 
RJH6686, RJH6687, RJH6688 




Fig. 14 - Maximum operating conditions for switching between Fig. 15 - Oscilloscope display for normalized measurements of 
saturation and cutoff for all types. clamped inductive switching time (fc). 





Power Transistors 


2N6702, 2N6703, 2N6704 


High-Current, Siiicon N-P-N 
VERSA WATT Transistors 

Switching Applications 

Features: 

■ Fast switching speed at temperatures up to 125° C 

■ Low VcEisat) 

m VERSAWATT plastic package 


File Number 1187 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6702, 2N6703 and 2N6704* epitaxial-base silicon 
n-p-n power transistors which feature fast switching speeds, 
low saturation voltages, and high safe-operating-area (SOA) 
ratings. They are specially designed for converters, In¬ 
verters, pulse-width-modulated regulators and a variety of 
power switching circuits. 

The 2N6702, 2N6703, and 2N6704 transistors are supplied 
in the JEDEC TO-220AB (RCA VERSAWATT) plastic 
packages. 

•Formerly RCA Dev. Type Nos. TA9164A, TA9164B, TA9164C, 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

2N6702 


VcEV 

Vbe = -1.5V.. 140 

VcEO. 90 

Vebo. 

ic(sat) . 5 

* Ic . 

IcM. 

* Ib . 

* Pt 


Tcupto25‘’C.. 

Tc above 25* C.Derate Linearly 

* I'atg, Tj... 

* Tl 

At distance > 1/8 In. (3.16 mm) from seating plane for 10 s max_ 


2N6703 2N6704 


160 

110 

7 

5 

7 

10 

5 


180 

130 

4 


50 

0.4 

-65 to 150 


235 


*ln accordance with JEDEC registration data. 


V 

V 

V 
A 
A 
A 
A 

W 

\Nrc 

°C 

°C 
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Power Transistors. 


2N6702, 2N6703, 2N6704 



COLLECTOR-TO-EMITTER VOLTAGE(Vrc)-VI 

' 92CS-3I848 


Fig. 1 — Maximum operating areas for all types 
(Tc = 25°C). 



92CS-3I849 


Fig. 2 — Maximum operating areas for all types 
(Tq= W0°C). 
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I PERCENT OF MAXIMUM DISSIPATION OR 
PERCENT OF RATED CURRENT AT SPECIFIEDVOLTAG 


Power Transistors 






































































































































RISE, STORAGE,AND FALL TIMES (V,ts.tf )-mS 


Power Transistors 


2N6702, 2N6703, 2N6704 
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COLLECTOR-TO-EMITTER VOLTAGE (V^gj-V 

92CS-3I843 

Fig. 9 — Typical output characteristics for all types. 



Fig. 10— Typical saturated-switching-time charac¬ 
teristics as a function of collector current 
for all types (Tq = 25°C). 
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Fig. 11 — Typical saturated-switching-time charac- 
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COLLECTOR-TO-BASE VOLTAGE (Vcgj-V OR 
EMITTER-TO-BASE VOLTAGE (V£q)-V 92CS-3I8 


teristics as a function of collector current 
for all types (Tq= 125°C). 


Fig. 12 — Typical common-base input or 

output (CqIjq) capacitance characteristic 
for all types. 


ADJ. FOR IBI 
l5fl,2W ''BI 


47n ] 

hAAA^—riHTr-i 
NON IND ^ - 4 = 




Rc=l5-20il,l0W 
NON iND 


0.001/aF: 



Ql, Q2 = 
03 
04,05, 
06,07 


2N6354 

2N3762 

CA3725 OUAD 

transistor 

ARRAY, 


“ITL 


•^THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
». KELVIN SENSING 
CONNECTION 


BATTERY SYMBOLS Vcc . ^bi . Vb2> 

Vb(CLAMP) indicate rigorously FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

92CM- 31847 


FREQ = 500 Hz 


Fig. 13 - Circuit for measuring switching times. 














































Power Transistors 


2N6702, 2N6703, 2N6704 



- A-B t, - X-Y 
t, - B-C tf - Y-Z 
^transition * 

NOTE: TRANSITION TIME 
FROM 90% Ig^ TO 90% Ig^ MUST 
BE LESS THAN 0.5 yit. 


92CS-3038IR1 


Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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Power Transistors 


2N6738, 2N6739, 2N6740 


File Number 1291 


5 -A SwitchMojT 

Power T ransistors 

High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 


High-temperature parameters guaranteed 
Fast switching speed 
High voitage ratings: 

VcEx = 350 V to 450 V 
Low VcE (sat) at ic- 5 A 
VERSAWATT package 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



92CS-39969 


JEDEC TO-220AB 


The 2N6738, 2N6739, and 2N6740* SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies and are also well suited 
for use in a wide range of inverter or converter circuits and 
pulse-width-modulated regulators. These high-voltage, high¬ 
speed transistors are 100-per-cent tested for parameters that 


are essential to the design of industrial high-power switching 
circuits. Switching times. Including inductive turn-off time, 
and saturation voltages are guaranteed at 125°C to provide 
information necessary for worst-case design. 

The 2N6738, 2N6739, and 2N6740 series transistors are 
supplied in the JEDEC TO-220AB package. 


•Formerly Dev. Type Nos. TA9141A, TA9141B, and TA9141C, 
respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* VcEV 

Vbe=-1-5 V . 

* VcEX(Clamped) 

Vbe=-1-5V . 

* VcEO . 

* VebO. 

IC(sat). 

* 'C. 

'cm. 

‘ 'B. 

* Pj 

Tq up to 25° C. 

Tq above 25°C, derate linearly. 

Tgtg, Tj . 

* Tl 

At distance > 1/8" in. (3.17 mm) from 

seating plane for 10 s max. 

*ln accordance with JEDEC registration data. 


2N6738 

2N6739 

2N6740 


450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8_V 

5 _ A 

8 _ A 

10 _ A 

4 _ A 


_100 _ W 

_ 0.8 _ W/°C 

-B.5tn150 °C 


235 


°C 
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Power Transistors 

























































Power Transistors 


2N6738, 2N6739, 2N6740 



COLLECTOR-TO-EMITTER VOLTAGE(V^e)-V 

92CM-33694 

Fig. 1 — Maximum operating areas for all types (Tc= 25° C). 



92CS-I9663 

Fig. 2 — Dissipation and derating curve for all 
types. 



Fig. 4 — Typical dc beta characteristics for all 
types. 



92CS-299ei 


Fig. 3 — Typical thermal-response character¬ 
istic for all types. 



Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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VOLTAGE [Vbe (sot)] - 


Power Transistors 



COLLECTOR CURRENT (Ic)—A 

92CS-29988R( 

COLLECTOR CURRENT {Iq)—A 

Fig. 10 — Typical saturated switching time 
characteristics for all types. 

Fig. 11 — Typical saturated switching time 
characteristics for all types. 



























































































































Power Transistors 


2N6738, 2N6739, 2N6740 



COLLECTOR CURRENT dc)—A 

92CS-29990RI 

Fig. 12— Typical saturated switching time 
characteristics for all types. 



Fig. 13 — Typical saturated switching time 

characteristics as a function of case 
temperature for all types. 
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|VcEx rating^ 
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COLLECTOR-TO-EMITTER VOLTAGE 


Fig. 14 — Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 


Fig. 15 — Maximum operating conditions for 
switching between saturation and 
cutoff. 



Fig. 16 — Oscilloscope display for measurement 
of clamped induction switching-time 

(to)- 



tr = B-C 
‘s = 

t, = Y-Z 

'TRANSITION = X-W 
NOTE; TRANSITION TIME 
FROM 90% Ig, TO 90% Ib 2 
MUST BE LESS THAN 0.3 ius. 


Fig. 17 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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_Power Transistors 

2N6738, 2N6739, 2N6740 


= 25 ft/30W 
NON IND 
AAA^-1 


0.001/iF 



Ic 

Rl 

R2 

VCEX CLAMP 

5 A 

15 n 

15 

CLAMPED VcEX RATING 

[b A I 

5n 

5n 

VCEO - 100 V 


Ql, Q2 = 
03 = 
04,05, 
06,07 = 


2N6354 

2N3762 

CA3725 QUAD 

TRANSISTOR 

ARRAY. 


SITL 


-20/iS 

MIN 


FREQ= 500 Hz 


*TH1S CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

** KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS S/qq >^Bl • ’ 

Vb(clAMP) indicate rigorously FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE. SWi CLOSED FOR tr , tj , tf. SWI OPEN FOR tc- 
92CM-30458 



Fig. 18 — Circuit for measuring switching times. 
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Power Transistors 


2N6751, 2N6752, 2N6753, 2N6754 


File Number 1244 


5-A SwitchMajf 

Power Transistors 

High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: Applications: 

l^cEx = 450 V — 550 V ■ Off-line power supplies 

■ Low VcE (sat) at lc = 5 A ■ High-voltage inverters 

■ Steel hermetic TO-204AA package ■ Switching regulators 


TERMINAL DESIGNATIONS 


c 



92CS- 2TM6 


JEDEC TO-204AA 
(200 mil diameter pin isolation) 


The 2N6751,2N6752,2N6753, and 2N6754 SwitchMax series* 
of silicon n-p-n power transistors feature high-voltage 
capability, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies and are also 
well suited for use in a wide range of inverter or converter 
circuits and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters that 
are essential to the design of high-power switching circuits. 


Switching times, including inductive turn-off time, and 
saturation voltages are guaranteed at 100°C to provide 
information necessary for worst-case design. 

The 2N6751, 2N6752, 2N6753, and 2N6754 transistors are 
supplied in steel JEDEC TO-204AA hermetic packages. 


•Formerly TA9153, TA9153A, TA9153B, 


* 


* 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCEV 

Vbe = -1.5V. 
VcEx(Clamped) 
Vbe = -1.5V. 
^CEO. 

Vebo. 

Ic(sat). 


•c. 

'cm . 

'b. 

Tq< 25'>C. 

Tq> 25°C, derate linearly 


Tj.. 

IstQ 

'L 


2N6751 

2N6752 

2N6753 

2N6754 

800 

850 

900 

1000 

450 

500 

550 

550 

400 

450 

500 

500 


_ 10 _ 

_ 10 _ 

_150 _ 

_ 1 _ 

—65 to 175 
—65 to 200 


At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max. 


235 


V 

V 

V 

V 
A 
A 
A 
A 

W 

W/°C 

°C 

°C 


“C 


* In accordance with JEDEC registration data. 
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In accordance with JEDEC registration data. 

® Pulsed duration = 300 ns, duty factor < 2%. 

CAUTION: The sustaining voltage Vqeq(sus) and MUST NOT be measured on a curve tracer. 






































































































Power T ransistors 


2N6751, 2N6752, 2N6753, 2N6754 



92CS-3204IRI 


Fig. 1 — Maximum operating areas for all type (TcC). 



Fig. 2 — Dissipation derating curves 
for all types. 



92CS-32043 

Fig. 3 — Typical thermal-response 
characteristic for all types. 



Fig. 4 — Typical dc beta characteristics 
for all types. 



current for all types. 
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Power Transistors 


2N6751, 2N6752, 2N6753, 2N6754 



current for all types. 


® CASE 

TEMPERATURE (Tc)*25^; 




- 1 rj" 11 |T ~ 

1 1 


■I 

COLLECTOR 

O tv 

IJi 

PI 

0 

2 4 6 

8 10 


COLLECtOR-TO-EMITTER VOLTAGE< V^e)-V 98CS-32048RI 

Fig. 8 — Typical output characteristics 
for all types. 



Fig. 10— Typical saturated switching time 
characteristics for all types. 



types. 



Fig. 9 — Typical saturated switching time 
characteristics for all types. 



Fig. 11 — Typical saturated switching time 
characteristics for all types. 



























Power Transistors 


2N6751, 2N6752, 2N6753, 2N6754 



Fig. 12 — Typical saturated switching time 
characteristics for all types. 



Fig. 13 — Typical saturated switching time 
characteristics as a function of 
case temperature for all types. 
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COLLECTOR-TO-BASE VOLTAGE (Vce)—V 
OR EMITTER-TO-BASE VOLTAGE(Veb)-V 92CS-3Z054 


Fig. 14 — Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base 
voltage or emitter-to-base voltage 
for all types. 



COLLECTOR-TO-EMITTER VOLTAGE 92CS-32800 

Fig. 15 — Maximum operating conditions for 
switching between saturation 
and cutoff. 



Fig, 16 — Oscilloscope display for measure¬ 
ment of clamped induction 
switching time (tc). 



Fig. 17 — Phase relationship between input 
and output currents showing 
reference points for specification 
of switching times. 
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Power Transistors 


2N6751, 2N6752, 2N6753, 2N6754 
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File Number 1292 


2N6771, 2N6772, 2N6773 


1’A SwHtchMmT 

VERSA WATT T ransistors 


High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: Applications: 

VcBx = 350 V to 450 V m Off-line power supplies 

■ Low VcE (sat) at lc = 1 A m High-voltage inverters 

■ VERSAWATTpackage u Switching regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The 2N6771, 2N6772, and 2N6773* SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies and are also well suited 
for use in a wide range of inverter or converter circuits, and 
pulse-width-modulated regulators. These high-voltage, high¬ 
speed transistors are tested for parameters that are essential 
to the design of high-power switching circuits. Switching 


times, including inductive turn-off time, and saturation voltages 
are guaranteed at 125° C to provide information necessary for 
worst-case design. 

The 2N6771, 2N6772, and 2N6773 series transistors are 
supplied in the JEDEC TO-220AB VERSAWATT plastic 
packages. 


•Formerly RCA8863A, RCA8863B, and RCA8863C, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


* VcEV 

Vbe=-1.5V . 

* VcEx (Clamped) 

Vbe=-1.5V . 

* VcEO . 

* Vebo . 

Ic(sat). 


I CM. 

* Ib. 

*Pt 

Tc up to 25°C. 

Tc above 25° C, derate linearly. 

* T stg. T j . 

*Tl 

At distance > 1/8 in. (3.17 mm) from 
seating plane for 10 s max. 


2N6771 

2N6772 

2N6773 

450 

550 

650 

350 

400 

450 

300 

350 

400 


___ 8 _ 

_ 1 _ 

_ 1 _ 

_ 2 _ 

_ 0.6 _ 

_40_^_ 

_0.32_ W/° 

_-65 to 150_ 


235_ °C 


In accordance with JEDEC registration data. 

















Power Transistors 

2N6771, 2N6772, 2N6773 

ELECTRICAL CHARACTERISTICS 


CHARAC¬ 

TERISTIC 


Tc=25°C 


•CEV 


I TEST CONDITIONS 

LIMITS I 

VOLTAGE 

Vdc 

CURRENT 

Adc 

2N6771 

2N6772 

2N6773 




lEBO 


VcEO(sus)b 


VcE(sat) 


VBE(sat) 


VCEX** 

(Clamped Es/b) 
L=450 fjH, 
RBB=50 O 


'S/b 


Ihfel f=1 MHz 




Cobo ^MHz 




0.3a 20 100 20 100 20 100 

ia 10 50 10 50 10 50 


1 0.1 e 350 


lEEli 


lEESi 




Vcc=200 V 


L=450 AfH 


RC=200 fi 


Collector clamped 


to VcEX 


Tc=125°C 


•CEV 


VcE(sat) 


Vcc=200 V. 

L=450 //H, 

RC=200 O 
Collector clamped, 
to VcEX 


R^JC 


R^JA 


In accordance with JEDEC registration data, 
spulsed: pulse duration = 300 /js, duty factor < 2%. 
^CAUTION; The sustaining voltage Vqeo(sus) 
and Vqex MUST NOT be measured on a curve tracer. 


®Vqb value. 
^Vcc = 200 V, t 
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Power Transistors 


2N6771, 2N6772, 2N6773 
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COLLECTOR CURRENT (Ic)-A 

9203-33689 

Typical saturated-switching-time 
characteristics as a function of collector 
current for all types. 
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COLLECTOR CURRENT (iC 1“A 


Fig. 9 — Typical saturated-switching-time charac 
teristics for all types. 



CASE TEMPERATURE (Tg )-*C 92CS-33690 

Fig. 11 — Typical saturated-switching-time 

characteristics as a function of case 
temperature for all types. 




























































































































































































Power Transistors 


2N6771, 2N6772, 2N6773 



COLLECTOR-TO-BASE VOLTAGE (Vcb^-V OR 
EMITTER-T0-8ASE VOLTAGE (VeB>~V 

92CS-3369I 

Fig. 12 — Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 
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VcEx rating 


COLLECTOR-TO-EMITTER VOLTAGE 


92CS-33692 


Fig. 13 — Maximum operating conditions for 
switching between saturation and 
cutoff. 




Fig. 14 — Oscilloscope display for measurement 
of clamped induction switching time 

(to)- 



Fig. 15 — Phase relationship between input and 

output currents showing reference points 

for specification of switching 

times. 
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Power Transistors 


40346, 40412 


File Number 211 


Medium-Power Silicon 
N-P-N Planar Transistors 

For High-Voltage Switching and Linear-Amplifier Applications 

Features: 

■ For operation at junction temperature up to 200° C 

■ Pianar construction for iow noise and iow ieakage 


The 40346 and 40412 are silicon n-p-n transistors having 
high breakdown voltages, high frequency-response capa¬ 
bility, and fast switching speeds. 

These transistors are intended for a wide variety of low- and 
medium-power, high-voltage applications. Type 40346 is 
especially useful in differential and operational amplifiers. 
Type 40412 is especially suited for class A ac/dc audio- 
amplifier service. 

Types 40346 and 40412 are supplied in a JEDECTO-205AD 
hermetic package. 


TERMINAL DESIGNATIONS 



92CS-27512 


JEDEC TO-205AD 


MAXIMUM RATINGS, Absolute-Maximum Values: 


\/ceR(sus) 

Rbe= 1000 0 . 
Rbe= 10,000 0 
Ic. 


Pt 

Tc<25‘»C . 

Ta^SO®. 

Ta<25®C..... 

At other temperatures......... — 

T«tj|, Tj............ 

Tl 

At distance 1/16 ± 1/32 inch (1.59 ± 0.79 mm) from case for 10 s max. 


40346 

40412 

175 

_ 

— 

250 

1 

1 

0.5 

0.5 

10 

10 


1 1 


See Fig. 1_ 

-65 to+200_ °C 

_+265 
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Power Transistors 


File Number 88 40347, 40348 


Silicon N-P-N Medium- and 
High-Voltage Transistors 

General-Purpose Transistors for Industrial and 

Commercial Equipment 

Features: 

■ High second-breakdown resistance 
m VcE(sat) typically less than 1 V at 1 A 
for 40347 and 40348 
m Hermetically sealed packages 


The 40347 and 40348 are silicon n-p-n transistors intended 
for a wide variety of low- and medium-power applications 
requiring medium- and high-voltage power transistors. 
These devices differ primarily in their breakdown-voltage 
ratings. 

Typical applications for these transistors include switching 
regulators, converters, inverters, relay controls, oscillators, 
pulse amplifiers, and audio amplifiers (in low-power driver 
and output stages). These transistors are especially suitable 
for use in low-cost ac/dc amplifier circuits. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER VOLTAGE: 

With -1.5 V (Vbe) of reverse bias . 

With base open .. 

EMITTER-TO-BASE VOLTAGE . 

CONTINUOUS COLLECTOR CURRENT. 

PEAK COLLECTOR CURRENT . 

CONTINUOUS BASE CURRENT . 

TRANSISTOR DISSIPATION ....: . 

At case temperature up to 25® C . 

At case temperature above 25® C. 

, At ambient temperature up to 25® C . 

TEMPERATURE RANGE: 

Storage and Operating (Junction) . 

LEAD TEMPERATURE (During soldering): 

At distances >1/32 in. (0.8 mm) from seating plane for 10 s max. 



40347 

40348 


^CBO 

60 

90 

V 

^CEV 

60 

90 

V 

^CEO 

40 

65 

V 

Vebo 

7 

7 

V 


1.5 

1.5 

A 

^CM 

3.0 

3.0 

A 


0.5 

0.5 

A 

Pt 

8.75 

8.75 

W 


See Fias. 1 & 2 



1.0 

1.0 

W 



-65 to 200 

_ °C 



230 

_ ®C 
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Power Transistors, 


40347, 40348 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless otherwise specified 


Characteristic 

Symbol 

TEST CONDITIONS 

LIMITS 

Units 

Voltage 

V dc 

Current 

A dc 

40347 

40348 

< 

o 

m 

Veb 

Vbe 

•c 

Ib 

Min. 

Max. 

Min. 

Max 

Collector-Cutoff Current 














30 






1 




With external base-to- 












emitter resistance 

‘CER 

60 








1 

juA 

(Rbe) = 1 kl2 














30 






1 




With Rbe = 1 kfi 












andTc = 150°C 

•CER 

60 






— 


1 

mA 



90 





- 

- 

- 

- 


Emitter-Cutoff Current 

■ebo 


7 




- 

10 

- 

10 

mA 



4 



0.15 


- 

- 

- 

- 


DC Forward-Current 


4 



0.30 


- 

- 

30 

125 


Transfer Ratio 

^’FE 

4 



0.45 


25 

100 

- 

- 




4 



1.00 


- 

- 

10 

- 


Collector-to-Emitter 












Sustaining Voltage: 












With base-emitter junc¬ 

VcEV^®*^*^ 



-1.5 

0.050 


60 

- 

90 

- 

V 

tion reverse biased 












With base open 

VcEO^®“*^ 




0.050 


40 

- 

65 


V 



4 



0.15 



- 

- 

- 


Base-to-Emitter Voltage 

Vbe 

4 



0.30 


- 

- 

- 

1.3 

V 



4 



0.45 


- 

1.5 

- 

...I 







0.15 

15 mA 

_ 

_ 

' _ 



Collector-to-Emitter 













Vpc(S3t) 




0.30 

30 mA 




0.75 

V 

Saturation Voltage 

















10.45 

45 mA 

— 

1 

— 



Forward-Bias Second Break¬ 


38 





345 

- 

- 

- 


down Collector Current 

•s/b 

63 





- 

- 

208 

- 

mA 

(l-s non-repetitive pulse) 


138 





- 

- 

- 



Thermal Resistance 












Junction-to-Case 






_i 

— 

20 


20 

°C/W 


® Pulsed; pulse duration = 300 ps, duty factor ^ 2%. 
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Power Transistors 


40347, 40348 



Fig. 1 — Maximum operating areas for types 40347 and 40348. 



Fig. 2 — Dissipation derating curve for types 40347 and 40348. 



COLLI^.CTOR-TO-EMITTER SATURATION VOLTAGE, Vce{SAT)—V 

Fig. 3 — Typical saturation characteristics for types 40347 and 






















































Power Transistors 


40347, 40348 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V wssasaz 

Fig. 4 — Typical output characteristics for type 40347. 



0 1.0 2.0 3.0 4.0 5.0 6.0 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

Fig. 6 — Typical output characteristics for type 40348. 



BASE-TO-EMITTER VOLTAGE (Vbe)—V 



COLLECTOR CURRENT (Ic)— mA » 2 ss 232 « 


Fig. 5 — Typical dc-beta characteristics for type 40347. 



01 2 < 6 8i fl 2 4 6 Sjg 2 4 6 Sjqq 2 4 6 Sjqoq 

COLLECTOR CURRENT (Ic)—mA 925=2329 

Fig. 7 — Typical dc-beta characteristics for type 40348. 



0 0.2 0.4 0.6 0.8 1.0 1.2 

BASE-TO-EMITTER VOLTAGE (Vbe)—V 


Fig. 8 — Typical transfer characteristics for type 40347. 


Fig. 9 — Typical transfer characteristics for type 40348. 

















Power Transistors 


File Number 219 


40406, 40407, 40408, 40411 


Silicon N-P-N and P-N-P 
Power Transistors 

For Audio-Amplifier Applications 

Features: 

40406 & 40407 

■ VcEoisus) = -50 V max. (40406) 

■ VcEoisus) =50V max. (40407) 

■ 40406 is p-n-p complement of 40407 

• 1 W dissipation rating 

40408 

■ VcEo(sus) = 90 V max. 

• 1 W dissipation rating 

40411 

■ VcEFi(sus) = 90 max. 

■ 150 W dissipation rating 


TERMINAL DESIGNATIONS 



C (CASE) 


92CS-27512 


JEDEC TO-205AD 



RCA-40406, 40407, 40408 and the 40411 are silicon n-p-n JEDEC TO-204AA 

and p-n-p transistors intended for use in audio amplifiers. 

Giving high-quality performance economically, these four 
devices have power dissipation ratings of 1 to 150 W. Types 
40406, 40407, and 40408 are supplied in JEDEC TO-205AD 
hermetic packages. The 40411 unit, intended for use in 
audio output stages, is in a steelJEDEC TO-204AA hermetic 
package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



40406 

40407 

40408 

40411 


VcEo(SUS) . 

Vcer(sus) 

. -50 

50 

90 

- 

V 

Rbe = 100O. 

. — 

— 

— 

90 

V 

Vebo . 

. -4 

4 

4 

4 

V 


...... -0.7 

0.7 

0.7 

30 

A 

Ib . 

... -0 2 

0.2 

0.2 

15 


Pt: 



Ta<25'’C . 

. 1 

1 

1 

_ 

W 

Tc<25‘’C. 

. — 

— 

— 

150 

w 


Tj... .-65 to+200 _ °C 










Power Transistors_ 

40406, 40407, 40408, 40411 


ELECTRICAL CHARACTERISTICS, Tq = 25^ Unless Otherwise Specified 




TEST 










CONDITIONS 



LIMITS 




CHARACTER- 

VOLT- 

CUR- 

40406# 






ISTIC 

AGE 

RENT 

40407 

40408 

40411 



Vdc 

A dc 









VCE 

ic 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

UNITS 

'CBO 

10* 




0.25* 

_ 

_ 

_ 

_ 

MA 

Ie = 0 










'CEO 

40 

80 



- 

1 

_ 

1 

: 

: 

MA 

Tc=150°C 











40406 

40 



— 

0.01 

— 

— 

— 

— 


40407 

40 



- 

0.1 

- 

— 

— 

- 

mA 

40408 

80 



- 

_ 

- 

0.25 

- 

- 


•CER 

RbE = 100^2 

80 



- 

- 

- 

- 

- 

500 

pA 

Tc= IBO’C 

80 



- 

- 

- 

- 

- 

2 

mA 

•ebo 

Vbe = -4V 


0 


— 

100 


100 

— 

500 

pA 

VcEO<sus) 


O.ia 

0 

50^ 

- 

90b 

- 

- 

- 

V 

Vcer(sus) 


0.1 




- 

- 

- 

- 

v 

RBE = 100n 


0.2 



- 

- 

- 

90 

- 


^BE 

10 

0.001 a 


— 

0.8C 

_ 

- 

— 

— 



4 

O.OP 


— 

— 

— 

1 

— 

— 



4 

0 . 15 a 


— 

— 

— 

— 

— 

— 

V 


4 

4 a 


- 

- 

- 

- 

- 

1.2 


VcE(sat) 


0 . 15 a 

4 a 

0.015 

0.4 

: 

: 

- 

1.4 

- 

0.8 

V 

40406 

10 

0.1 mAa 


30 

200 

_ 

_ 

_ 

_ 


40407 

10 

0 . 001 a 


40 

200 

— 

_ 

_ 

_ 


hpE 40408 

4 

0 . 01 a 


_ 

— 

40 

200 

_ 

— 


40411 

4 

4 a 


- 

- 

- 

_____ 

35 

100 


^fe 

f = 20 MHz 

10 

0.05 


6 * 

- 


- 

- 

- 


h 

4 

0.05 


100 (typ.) 

100 (typ.) 

- 

- 

MHz 


4 

4 


- 

- 



800 (typ.) 

kHz 

^obo 




15* 







Ie = o 
f=1MHz 

10 * 








pF 


's/b 

t = Is nonrep 

30 



- 


- 

- 

5 

- 

A 

^dJC 




- 

35 


35 

- 

1.17 

®c/w 












^ejA 




— 

175 

— 

175 

— 

— 



# For p-n-p devices, voltage and current values are 
negative 

• Vq 0 * 40407 only 

3 Pulsed; pulse duration = 300 ps, duty factor ^2% 


b CAUTION: The sustaining voltage Vq^qIsus' 
MUST NOT be measured on a curve tracer. 
VcEO^^^^^ should be measured by the pulse 
method (Note 'a'), 
c 40406 tested at Iq = —0.1 mA 
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DC FORWARD-CURRENT TRANSFER RATlO(hFE> 


































































































Power Transistors 


40406, 40407, 40408, 40411 



COLLECTOR CURRENT (Ic)—A 


Fig. 7 - Typical dc beta characteristics for 40411. 



0 -2 -4 -6 -8 -lO -I2 -I4 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

92CS-22429RI 


Fig. 9 - Typical output characteristics for 40406. 



I £ 

BASE-TO-EMITTER VOLTAGE (Vbe)— V 


92CS-I3ie7 

Fig. 8 - Typical input characteristics for 40411. 



0 - 5 -10 -15 -20 -25 -30 -35 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

92CS-22430RI 


Fig. 10- Typical large-signal output characteristics for 40406. 



Fig. 11 - Typical output characteristics for 40407 and 40408. Fig. 12 - Typical large-signal output characteristics for 40407 and 

40408. 
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Power Transistors 


40406 , 40407 , 40408 , 40411 
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Fig. 13 - Typical output characterstic& for 40411. 



COLLECTOR-TO-EMITTER SATURATION VOLTAGE, 


92CS-I5I86 

Fig. 14 - Typical saturation-voltage characteristics for 40411. 
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Fig. 15 - Typical transfer characteristics for 40407 and 40408. 



Fig. 16 - Typical transfer characterstios for 40411. 
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Power Transistors, 


BD142 


File Number 701 


High-Power Siiicon 
N-P-N Transistor 

General-Purpose Device 
For Commercial Use 
Features: 

■ Maximum-safe-area-of-operation curves 

■ Low saturation voltage 
m High dissipation rating 


TERMINAL DESIGNATIONS 



Applications: JEDEC TO-204AA 

■ Series and shunt regulators 
m High-fidelity amplifiers 
m Power-switching circuits 
m Solenoid drivers 
m 12-V audio and inverter circuits 


The RCA-BD142 is a silicon n-p-n transistor Intended for a 
wide variety of intermediate-power and high-power applica¬ 
tions. It is especially suited for use in audio and inverter 
circuits at 12 volts. 

This type is supplied in the steel JEDEC TO-204AA her¬ 
metic package. 


MAXIMUM RATmGS. Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE . Vcbo 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open . Vq^q(sus) 

With base reverse bias Vbe =-1-5 V . Vqi^^Isus) 

EMITTER-TO-BASE VOLTAGE . V^bO 

CONTINUOUS COLLECTOR CURRENT . \q 

CONTINUOUS BASE CURRENT . Ib 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25°C . 

At case temperatures above 25°C . 

TEMPERATURE RANGE: 

Storage and Operating (Junction) . 

PIN TEMPERATURE (During Soldering): 


At distances ^ 1/32 in. (0.8 mm) from seating plane for 10 s max. 


50 V 

45 V 

50 V 

7 V 

15 A 

7 A 

117 W 

See Figs. 1 & 2 

-65 to +200 °C 

235 °C 
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Power Transistors 


BD142 

ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25°C Unless Otherwise Specified. 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

— 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

VCE 

< 

m 

00 

Vbe 

•c 

'b 

MIN. 

MAX. 

Collector Cutoff Current: 

With base-emitter junction 

reverse-biased 

'CEV 

40 


-1.5 



- 

2 

mA 

Emitter Cutoff Current 

'ebo 


7 




- 

1 

mA 

Collector-to-Emitter 

Sustaining Voltage: 

With base open 

VcEo(s^s) 




0.2 

0 

45 


V 

With base-emitter junction 

reverse-biased 

Vq^^ (sus) 



-1.5 

0.1 


50 

- 

DC Forward Current 

Transfer Ratio 

^fe 

4 



4® 


12.5 

160 


Base-to-Emitter Voltage 

LU 

GO 

> 

4 



4 a 


- 

1.5 

V 

Collector-to-Emitter 

Saturation Voltage 

Vq ^ (sat) 




4 a 

0.4 

- 

1.1 

V 

Common-Emitter, Small- 
Signal, Short-Circuit, 

Forward Current Transfer 

Ratio 

(f = 1 kHz) 

Ne 

1 ^ 



1 


10 

- 


Magnitude of Common- 
Emitter, Small-Signal, 
Short-Circuit, Forward 

Current Transfer Ratio 

(f = 0.4 MHz) 

INel 

4 



1 


2 

- 


Gain-Bandwidth Product 

^T 

4 



1 


800 

- 

kHz 

Forward-Bias Second-Break¬ 
down Collector Current (t ^ 1 s) 

's/b 

j 

39 





3 

- 

A 

Thermal Resistance 

(junction-to-Case) 


1 






1.5 

OC/W 


® Pulsed: Pulse duration = 300 ns, duty factor = 2%. 
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Power Transistors. 


BD142 



COLLECTOR-TO-EMITTER VOLTAGE (VcE* —V 


Fig. 1 — Maximum safe area of operation. 




CASE TEMPERATURE—‘C 


i I I.S 2 2.5 3 

BASE-TO-EMITTER VOLTAGE (Vagl—V 


Fig. 2 — Dissipation derating curve. 


Fig. 3 — Typical input characteristics. 












































































































































Power Transistors 



92CS-I2306RI 

Fig. 4 — Typical output characteristics. 


BD142 



92CS-I2326RI 


Fig. 5 — Typical transfer characteristics. 



Fig. 6 — Typical dc-beta characteristics. 






Power Transistors, 


BD181, BD182, BD183 


File Number 700 


High-Power Silicon N-P-N Transistors 

Broadly Applicable Devices 
For Commercial Use 


Features: 


TERMINAL DESIGNATIONS 


■ Maximum safe-area-of-operation curves 

■ Low saturation voltages 

■ High dissipation ratings 



JEDEC TO-204AA 


RCA-BD181, BD182 and BD183 are silicon n-p-n transistors 
intended for a wide variety of high-power applications. Typ¬ 
ical applications include power-switching circuits, audio 
amplifiers, solenoid drivers, and series and shunt regulators. 

These devices are supplied in the popular JEDEC TO- 
204AA package. 


MAXIMUM RMmQS. Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE; 

With external base-to-emitter resistance (Rbe) = 100 SI . 

With base open . 

EMITTER-TO-BASE VOLTAGE. 

CONTINUOUS COLLECTOR CURRENT.. 

CONTINUOUS BASE CURRENT .. 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°JC... 

At case temperatures above 25 C. 

TEMPERATURE RANGE; 

Storage and Operating (Junction) . 

PIN TEMPERATURE (During Soldering): 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


BD181 BD182 BD183 


^CBO 

55 

70 

85 

V 

Vcer(sus) 

55 

70 

85 

V 

VcEO^sus) 

45 

60 

80 

V 

^EBO 

7 

7 

7 

V 

•c 

15 

15 

15 

A 

‘b 

7 

7 

7 

A 

Pt 

117 

117 

117 

W 


See Fig. 2 


^ -65 to +200-^ °C 

^ -235 -1^ °C 
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Power Transistors 


BD181, BD182, BD183 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq} = 25°C Unless Otherwise Specified 




TEST CONDITIONS 

LIMITS 





■m 

■m 










CHARACTERISTIC 












UNITS 





■1 


BD181 

BD182 

BD183 



■■ 

Pi! 

Bii 

DB 

m 

^m 

ra 


^^3 






Collector-Cutoff Current: 

■■■ 

li 

■ 

■ 


■ 


B 

2 

B 

B 

B 

B 


With emitter open and 


Km 

■ 



■ 


o 

- 

B 

B 

B 

B 


Tc = 200°C 

1^ 

■ 

■ 

MM 

■ 


B 

- 

B 

B 

B 

B 


With base-emitter junction 



45 


-1.5 

■ 

n 

B 

Bl 

B 

B 

B 

B 

mA 

reverse-biased 

'CEX 


60 


-1.5 

■ 


B 

Bl 








80 


-1.5 



B 

nS 


1^1 

1^1 



Emitter-Cutoff Current 




7 




- 

5 

- 

5 

- 

5 

mA 

Collector-to-Emitter Sustaining Voltage: 

■■■ 

■ 




■1 

■ 

B 







With base open 


■ 





D 

B 

- 


- 

80 

- 


With external base-to-emitter resistance 


■ 

■ 

■ 

■ 


■ 


■ 


B 




(RBE)=100^2 

VcER<sus) 

■ 

■ 

■ 

■ 

0.2® 

■ 

m 

■ 

~ 





wmm 



H 


Bl 

B|| 


B 


ngi 


DC Forward Current Transfer Ratio 

^FE 






■I 







MM 



El 


mm 

Bl 

Hi 

Bi 


HI 





4 



m 


B 

19 


B 


B 


Base-to-Emitter Voltage 

Vbe 


4 



m 


B 

19 

_ 

^9 

_ 

B 


Collector-to-Emitter Saturation 

VcE(sat) 

■ 

■ 

■ 

■ 



B 

B 

B 

B 

B 

B 


Voltage 

■ 

■ 

■ 

■ 

m 


B 

91 

Bl 

B 

B 

B 

V 

Magnitude of Common-Emitter, Small- 














I^HH 

Signal, Short-Circuit, Forward Current 
Transfer Ratio (f = 0.4 MHz) 

I”*'! 


4 



1 


2 

- 

2 

- 

2 

- 

m 

Gain-Bandwidth Product 

^T 





1 



- 



1^31 

'^9 

1^ 

Common-Emitter, Short-Circuit, Small- 


■ 

■ 

■ 

■ 


■ 

B 

B 

B 

B 


B 


Signal, Forward Current Transfer 

Ratio Cutoff Frequency 

^hfe 

■ 

B 

■ 

■ 


■ 

B 

■ 

B 

B 


H 


Forward-Bias Second Breakdown Collector 


■ 

H|| 

■ 


■ 



B 

11 

B 




Current (t ^ 1 s) 

•s/b 

■ 

■ 

■ 

■ 

■ 

B 





A 

Thermal Resistance (Junction-to-Case) 

*^0JC 

r 

_ 

_ 



_ 


B 

_ 


- 


°C/W 


® Pulsed: Pulse duration = 300 ps, duty factor = 1.8%. 





























BD181, BD182, BD183 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

•2CS-22799 


Fig. 1 — Maximum operating areas for ali types. 




92CS-I2326RI 


Fig. 2 — Dissipation and Is/b derating of all types. 


Fig. 3 — Typical transfer characteristics for all types. 










































Power Transistors 


BD181, BD182, BD183 



Fig. 4 — Typical input characteristics for BD182. Fig. 5 — Typical output characteristics for BD182. 



0 0.5 I 1.5 2 2.5 3 

BASE-TO-EMITTER VOLTAGE (Vbe)—V 


92CS-I9440 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 


Fig. 6 — Typical input characteristics for BD181 and BD183. Fig. 7 — Typical output characteristics for BD181 and BD183. 



COLLECTOR CURRENT (Ic)—A 

92CS-I230IRI 



0.01 0.1 1.0 10 


COLLECTOR CURRENT (Ic)—A 

92CS-22757 


Fig. 8 — Typical dc-beta characteristics for BD182. 


Fig. 9 — Typical dc-beta characteristics for BD181 and BD183. 
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Power Transistors 


BD239, BD239A, BD239B, BD239C 


File Number 669 


Epitaxial-Base Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 30 W at 25®C case temperature 

■ 4-A rated collector current 

■ Min. fj of 3 MHz at 10 V, 200 mA 

■ Complements of p-n-p types BD240, BD240A, BD240B, and BD240C 


TERMINAL DESIGNATIONS 


Types BD239, BD239A, BD239B, and BD239C are epitaxial- 
base silicon n-p-n transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD239-series power transistors are complements 
of the devices in the BD240 series. (The BD240-series devices 
are described in File No. 670.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas¬ 
tic package. 




c ^ 

(FLANGE) 

o 


—. * 




j—: - ^.—^ 


TOP VIEW ® 

92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 

BD239 BD239A BD239B BD239C 

COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-to-emitter 


resistance (Rg^) = 100 ^2. 

VCER 

55 

70 

90 

115 

V 

With base open. 

^CEO 

45 

60 

80 

100 

V 

EMITTER-TO-BASE VOLTAGE. 

Vebo 

5 

5 

5 

5 

V 

CONTINUOUS COLLECTOR CURRENT 

•c 

4 

4 

4 

4 

A 

CONTINUOUS BASE CURRENT. 

'b 

1 

1 

1 

1 

A 

TRANSISTOR DISSIPATION: 

Pt 






At case temperatures up to 25°C ... . 


30 

30 

30 

30 

W 

At ambient temperatures up to 25°C . 


2 

2 

2 

2 

W 

At case temperatures above 25°C .... 




- See Fig. 2 



TEMPERATURE RANGE: 







Storage & Operating (Junction). 




-65 to 150- 


OC 

LEAD TEMPERATURE (During Soldering): 






At distance 1/8 in. (3.17 mm) from 







case for 10 s max. 




- 235 - 


OC 
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Power Transistors 


BD239, BD239A, BD239B, BD239C 


ELECTRICAL CHARACTERISTICS at Case Temperature (TqJ = 25°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

A dc 

B0239 

BD239A 

BD239B 

BD239C 

UNITS 



< 

o 

m 

Vbe 

«C 

•b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


30 



0 

- 

0.3 

- 

0.3 

- 

- 

- 

- 


With base open 

'CEO 

60 



0 

- 

- 

- 

- 

- 

0.3 

- 

0.3 


With base-to-emitter 


45 

0 



- 

0.2 

- 

- 

- 

- 

- 

- 

mA 

junction short-circuited 


60 

0 



- 

- 

- 

0.2 

- 

- 

- 

- 



'CES 

80 

0 



- 

- 

- 

- 

_ 

0.2 

- 

- 




100 

0 



- 

- 

- 

- 

- 

- 

- 

0.2 


Emitter Cutoff Current 

'ebo 


-5 

0 


- 

1 

- 

1 

- 

1 

- 

1 

mA 

Col lector-to-E mitter 















Breakdown Voltage: 
With base open 

'^BR(CEO) 



0.03^ 

0 

45 

“ 

60 

— 

80 


100 


V 

DC Forward-Current 


4 


0 . 2 ® 


40 

- 

40 

- 

40 

_ 

40 

- 


Transfer Ratio 

hFE 

4 


1 ® 


15 

- 

15 

- 

15 

- 

15 

- 


Base-to-Emitter Voltage 

Vbe 

4 


1 ® 


- 

1.3 

- 

1.3 

- 

1.3 

- 

1.3 

V 

Collector-to-Emitter 
Saturation Voltage 

VcE (sat) 




0.2 

- 

0.7 

- 

0.7 

- 

0.7 

- 

0.7 

V 

Common-Emitter 















Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

'^fe 

10 


0.2 


20 

- 

20 


20 

- 

20 

- 


Magnitude of Common 















Emitter Small-Signal 
Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

|^e| 

10 


0.2 


3 


3 

_ 

3 


3 



Thermal Resistance: 















Junction-to-Case 

•^^JC 





- 

4.17 

- 

4.17 

- 

4.17 

- 

4.17 

OC/W 

Junction-to-Ambient 






- 

62.5 

_ 1 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 )us, duty factor = 2%. 




Fig. 1— Maximum safe operating areas for all types. 


Fig. 2— Typical dc beta characteristics for all types. 
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Power Transistors 


BD240, BD240A, BD240B, BD240C 


File Number 670 


Epitaxial-Base Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 30 W at 259c case temperature 

■ 4-A rated collector current 

■ Min. fj of 3 MHz at 10 V, 200 mA 

■ Complements of n-p-n types BD239, BD239A, BD239B, and BD239C 


TERMINAL DESIGNATIONS 


Types BD240, BD240A, BD240B, and BD240C are epitaxial- 
base silicon p-n-p transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD240-series power transistors are complements 
of the devices in the BD239 series. (The BD239-series devices 
are described in File No. 669.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas¬ 
tic package. 



JEDEC TO-220AB 


MAXIMUM Absolute-Maximum Values: 


BD240 BD240A BD240B BD240C 

COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-to-emitter 


resistance (RgE^ ^. 

^CER 

~55 

-70 

-90 

-115 

V 

With base open. 

^CEO 

-45 

-60 

-80 

-100 

V 

EMITTER-TO-BASE VOLTAGE. 

^EBO 

-5 

-5 

-5 

—5 

V 

CONTINUOUS COLLECTOR CURRENT 

'c 

-4 

-4 

-4 

—4 

A 

CONTINUOUS BASE CURRENT. 

'b 

-1 

-1 

-1 

~1 

A 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C .... 

Pt 

30 

30 

30 

30 

W 

At ambient temperatures up to 25°C . 


2 

2 

2 

2 

W 


At case temperatures above 25°C .... ^ - See Fig. 2-► 

TEMPERATURE RANGE: 

Storage & Operating (Junction). ^ - —65 to 150-► °C 

LEAD TEMPERATURE (During Soldering): 

At distance 1/8 in. (3.17 mm) from 

case for 10 s max. - 235-► °C 
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Power Transistors 


BD240, BD240A, BD240B, BD240C 

ELECTRICAL CHARACTERISTICS at Case Temperature (Tq) = 25°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

V dc 

CURRENT 

A dc 

BD240 

BD240A 

BD240B 

BD240C 

UNITS 



< 

O 

m 

^BE 

•c 

•b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


“30 



0 

- 

“0.3 

- 

-0.3 

- 

- 

- 



With base open 

'CEO 

-60 



0 

- 

- 

- 

- 

- 

- 0.3 

- 

0.3 

mA 

With base-to-emitter 


-45 

0 



- 

- 0.2 

- 

_ 

- 

- 

- 

- 

junction short-circuited 


- 60 

0 



- 

- 

- 

- 0.2 

- 

- 

- 

- 



’CES 

- 80 

0 



- 

- 

- 

- 

- 

- 0.2 

~ 

- 




“ 100 

0 



- 

- 

- 

- 

- 

- 

- 

- 0.2 


Emitter Cutoff Current 

'ebo 


5 

0 


- 

-1 

- 

— 1 

- 

-1 

- 

-1 

mA 

Collector-to-Emitter 















Breakdown Voltage: 
With base open 

^BR(CEO) 



-0.03^ 

0 

-45 


-60 


-80 


-100 


V 

DC Forward-Current 


-4 


- 0 . 2 ^ 


40 

_ 

40 

- 

40 

- 

40 

_ 


Transfer Ratio 

^^FE 

~4 




15 

- 

15 

- 

15 

- 

15 

- 


Base-to-Emitter Voltage 

Vbe 

-4 


- 1 ^ 


- 

-1.3 

- 

-1.3 

- 

-1.3 

- 

-1.3 

V 

Col lector-to-Emitter 
Saturation Voltage 

VcE(sat) 



- 1 ^ 

- 0.2 


-0.7 

- 

— 0.7 

- 

-0.7 

- 

-0.7 

V 

Common-Emitter I 















Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

^fe 

-10 

1 

-0.2 


20 

- 

20 

- 

20 


20 

- 


Magnitude of Common 















Emitter Small-Signal 
Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

he| 

-10 


- 0.2 


3 


3 


3 

— 

3 



Thermal Resistance: 















Junction-to-Case 

^ 0 JC 





- 

4.17 

- 

4.17 

- 

4.17 

- 

4.17 

°C/W 

Junction-to-Ambient 

R 0 JA 




1 

- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 ms, duty factor = 2%. 



Power Transistors 


BD240, BD240A, BD240B, BD240C 
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Fig. 2— Derating curves for all types. 





COLLECTOR CURRENT Ucl—A 

92CS-20I53 

Fig. 3 ■— Typical dc beta characteristics for all types. 







































































Power Transistors 


File Number 671 


BD241, BD241A, BD241B, BD241C 


Epitaxial-Base Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 40 W at 25°C case temperature 

■ 5-A rated collector current 

■ Min. fj of 3 MHz at 10 V, 500 mA 

■ Complements of p-n-p types BD242, BD242A, BD242B, and BD242C 



Types BD241, BD241A, BD241B, and BD241C are epitaxial- 
base silicon n-p-n transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD241-series power transistors are complements 
of the devices in the BD242 series. (The BD242-series devices 
are described in File No. 672.) 


TERMINAL DESIGNATIONS 


o 


t: 


All types utilize the JEDEC TO-220AB (VERSAWATT) plas- JEDEC TO-220AB 

tic package. 


MAXIMUM RATINGS, Abso/ute-Maximum Values: 


COLLECTOR-TO-EMIXTER VOLTAGE: 

With external base-to-emitter 

resistance (RgE^ “ ^. ^CER 

With base open. ^CEO 

EMITTER-TO-BASE VOLTAGE. V^gQ 

CONTINUOUS COLLECTOR CURRENT 1^ 

CONTINUOUS BASE CURRENT. Ig 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25°C .... 

At ambient temperatures up to 25°C . 

At case temperatures above 25®C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction). 


LEAD TEMPERATURE (During Soldering): 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max.. . 


BD241 

BD241A 

BD241B 

BD241C 

55 

70 

90 

115 

45 

60 

80 

100 

5 

5 

5 

5 

5 

1 

5 

1 

5 

1 

5 

1 

40 

40 

40 

40 

2 

2 

2 

2 


See Fig. 2 


-65 to 150 


V 

V 

V 
A 
A 

W 

W 


OC 


OC 
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Power Transistors 


BD241, BD241A, BD241B, BD241C 

ELECTRICAL CHARACTERISTICS af Case Temperature (Tq) = 25PC 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BD241 

BD241A 

BD241B 

BD241C 

UNITS 



< 

O 

m 

Vbe 

•c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


30 



0 

- 

0.3 

- 

0.3 

- 

- 

- 

- 


With base open 

'CEO 

60 



0 

- 

- 

- 

- 

_ 

0.3 

- 

0.3 


With base-to-emitter 


45 

0 



- 

0.2 

- 

- 

- 

- 

- 

- 

mA 

junction short-circuited 


60 

0 



- 

- 

- 

0.2 

- 

- 

- 

- 



'CES 

80 

0 



- 

- 

- 

- 

- 

0.2 

- 

- 




100 

0 



- 

- 

- 

- 

- 

- 

- 

0.2 


Emitter Cutoff Current 

'ebo 


-5 

0 


- 

1 

- 

1 

- 

1 

- 

1 

mA 

Collector-to-Emitter 















Breakdown Voltage: 
With base open 

^BR(CEO) 



0.03^ 

0 

45 

“ 

60 


80 


100 


V 

DC Forward-Current 

hFE 

4 


1 ^ 


25 

- 

25 

_ 

25 

_ 

25 

- 


Transfer Ratio 

4 


3^ 


10 

- 

10 

- 

10 

- 

10 

- 


Base-to-Emitter Voltage 

UJ 

CO 

> 

4 


3^ 


- 

1.8 

- 

1.8 

- 

1.8 

- 

1.8 

V 

Collector-to-Emitter 
Saturation Voltage 

< 

o 

m 



3^ 

0.6 

- 

1.2 

- 

1.2 

- 

1.2 

- 

1.2 

V 

Common-Emitter 















Small-Signal Short- 
Circuit Forward- 

Current Transfer Ratio 
(f = 1 kHz) 

hfe 

10 


0.5 


20 

- 

20 

_ 

20 

- 

20 

- 


Magnitude of Common 















Emitter Small-Signal 
Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

|Ne| 

10 


0.5 


3 


3 


3 


3 



Thermal Resistance: 















Junction-to-Case 

^0JC 





- 

3.125 

- 

3.125 

- 

3.125 

-- 

3.125 

°c/w 

Junction-to-Ambient 






- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 jus, duty factor = 2%. 
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Power Transistors 


BD241, BD241A, BD241B, BD241C 
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Fig. 2— Derating curves for all types. 



Fig. 3 — Typical dc beta characteristics for all types. 
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Power Transistors__ 

BD242, BD242A, BD242B, BD242C File Number 672 


Epitaxial-Base Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplif ier and 
High-Speed-Switching Applications 

Features: 

■ 40 W at 25°C case temperature 

■ 5-A rated collector current 

■ Min. f-r of 3 MHz at 10 V, 500 mA 

■ Complements of n-p-n types BD241^ BD241 A, BD241B, and BD241C 


Types BD242, BD242A, BD242B, and BD242C are epitaxial- 
base silicon p-n-p transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD242-series power transistors are complements 
of the devices in the BD241 series. (The BD241-series devices 
are described in File No. 671.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas¬ 
tic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM Absolute-Maximum Values: 

BD242 

COLLECTOR-TO-EMITTER VOLTAGE: 


With external base-to-emitter 
resistance (Rg^l^lOO^l. 

^CER 

-55 

With base open. 

^CEO 

“45 

EMITTER-TO-BASE VOLTAGE. 

^EBO 

“5 

CONTINUOUS COLLECTOR CURRENT 

'c 

-5 

CONTINUOUS BASE CURRENT. 

'b 

“1 

TRANSISTOR DISSIPATION: 

Pt 


At case temperatures up to 25°C .... 


40 

At ambient temperatures up to 25°C . 


2 


At case temperatures above 25°C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction). 

LEAD TEMPERATURE (During Soldering); 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max. 


BD242A 

BD242B 

BD242C 


“70 

“90 

“115 

V 

-60 

-80 

“100 

V 

“5 

“5 

“5 

V 

-5 

-5 

-6 

A 

-1 

-1 

“1 

A 

40 

40 

40 

W 

2 

2 

2 

w 


See Fig. 2 -► 

-65 to 150-► °C 

— 235 -► °C 
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Power Transistors 


BD242, BD242A, B0242B, BD242C 

ELECTRICAL CHARACTERISTICS at Case Temperature (Tq) = 25°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD242 

BD242A 

BD242B 

BD242C 

UNITS 



< 

O 

m 

< 

00 

m 

'c 

'b 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 


-30 



0 

- 

-0.3 

- 

-0.3 

- 

- 


- 


With base open 

'CEO 

-60 



0 

- 

- 

- 

- 

- 

-0.3 

- 

• 0.3 

mA 















With base-to-emitter 


-45 

0 



— 

-0.2 

— 

— 

— 

- 

- 

- 


junction short-circuited 


-60 

0 



- 

- 

- 

-0.2 

- 

- 

- 

- 



'CES 

-80 

0 



- 

- 

- 

- 

- 

•0.2 


- 




“100 

0 



- 

- 

- 

- 

- 

- 

- 

-0.2 


Emitter Cutoff Current 

‘ebo 


5 

0 


- 

-1 

- 

-1 

- 


- 

-1 

mA 

Collector-to-Emitter 















Breakdown Voltage; 

With base open 

^BR(CEO) 



-0.03^ 

0 

-45 


—60 


-^80 


"100 


V 

DC Forward-Current 


- 4 


_ia 


25 

_ 

25 

- 

25 


25 

_ 


Transfer Ratio 

^FE 

- 4 


-3® 


10 

- 

10 

- 

10 


10 

- 


Base-to-Emitter Voltage 

VrE 

- 4 


-3^ 


- 

-1.8 

- 

-1.8 

- 

-1.8 

- 

-1.8 

V 

Collector-to-Emitter 

V c E ^ sa t) 



-33 

-0.6 


-1.2 




-1.2 








-1.2 



-1.2 

V 

Saturation Voltage 









. 



Common-Emitter 
Small-Signal Short- 




-0.5 


20 


20 


20 


20 



hfe 

-10 








Circuit Forward- 

Current Transfer Ratio 






(f = 1 kHz) 






Magnitude of Common 















Emitter Small-Signal 


™ 10 


-0.5 


3 


3 


3 


3 



Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

1 














Thermal Resistance: 















Junction-to-Case 

^0JC 





- 

3.125 

- 

3.125 

- 

3.125 

- 

3.125 

°C/W 















Junction-to-Ambient 






- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 



^Pulsed: Pulse duration = 300 jus, duty factor = 2%. 
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Power Transistors 


BD242, BD242A, BD242B, BD242C 




CASE TEMPERATURE (Tcj-^C 

92CS-I9663 

Fig. 2— Derating curves for ail types. 



Fig. 3 — Typical dc beta characteristics for all types. 
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Power Transistors 


File Number 673 


BD243, BD243A, BD243B, BD243C 


Epitaxial-Base Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and 
F^igh-Speed-Switching Applications 
Features: 

■ 65 W at 25°C case temperature 

■ 7-A rated collector current 

■ Min. fj of 3 MHz at 10 V, 500 mA 

■ Complements of p-n-p types BD244, BD244A, BD244B, and BD244C 


Types BD243, BD243A, BD243B, and BD243C are epitaxial- 
base silicon n-p-n transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD243-series power transistors are complements 
of the devices in the BD244 series. (The BD244-series devices 
are described in File No. 674.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas¬ 
tic package. 


TERMINAL DESIGNATIONS 




1- 

_ i 

(FLANGE) 

O 


-'-:-==5“ 



.- 



JEDEC TO-220AB 


MAXIMUM RAT\NGS, Absolute-Maximum Values: 


COLLECTOR-TO-EMITTER VOLTAGE: 

With external base-to-emitter 

resistance (Rg^) = 100 L2. Vq^P 

With base open. ^CEO 

EMITTER-TO-BASE VOLTAGE. V^gQ 

CONTINUOUS COLLECTOR CURRENT 1^ 

PEAK COLLECTOR CURRENT.1^ (PEAK) 

CONTINUOUS BASE CURRENT. \q 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25°C .... 

At ambient temperatures up to 25°C . 

At case temperatures above 25®C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction). 


LEAD TEMPERATURE (During Soldering): 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max. 


BD243 

BD243A 

BD243B 

BD243C 

55 

70 

90 

115 

45 

60 

80 

100 

5 

5 

5 

5 

7 

7 

7 

7 

10 

10 

10 

10 

3 

3 

3 

3 

65 

65 

65 

65 

2 

2 

2 

See Fig. 2 

2 


-65 to 150 


235 


V 

V 

V 
A 
A 
A 


OC 


OC 












Power Transistors 


BD243, BD243A, BD243B, BD243C 

ELECTRICAL CHARACTERISTICSaf Case Temperature (Tc)=250C 




TEST CONDITIONS 

LIMITS 

IBB 

CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 


BD243 

BD243A 

BD243B 

BD243C 

UNITS 



< 

O 

m 

BH 

■1 

11 





MIN. 

MAX. 

bb 

MAX. 


Collector Cutoff Current: 


30 



0 

- 


- 


- 

- 

- 

- 


With base open 

'cEO 

60 



0 

- 


- 


- 

0.7 

- 

0.7 


With base-to-emitter 


45 


jm 

■ 


0.4 

WSM 


^HjH 



- 


junction short-circuited 


60 





_ 






- 



'CES 

80 





- 





^^B 

- ■ 




100 

■1 

m 

■ 

bb 

- 

BiB 


B9B 


bb 

0.4 


Emitter Cutoff Current 

'ebo 


D 

0 


- 

1 

- 

1 

- 

1 

- 

1 


Co 1 lector-to-E mitter 









__ 

■1 





Breakdown Voltage; 
With base open 

^BR(CEO) 


■ 



45 



■ 

B 

■ 


~ 

B 

DC Forward-Current 


4 




30 

_ 


_ 




- 

bbi 

Transfer Ratio 

hFE 

4 




15 

- 


- 

■B 



- 


Base-to-Emitter Voltage 

UJ 

CO 

> 

4 




- 

2 

- 

2 

- 

2 

- 

2 


Collector-to-Emitter 
Saturation Voltage 

Vcglsat) 




B 

- 

1.5 

- 


_ 

1.5 

- 

B 


Common-Emitter 










■1 



■Bi 


Small-Signal Short- 
Circuit Forward- 
Current Transfer Ratio 
(f = 1 kHz) 

hfe 

10 

1 


1 

20 


20 

1 


_ 


1 

■ 

Magnitude of Common 




■ 






B 


B 



Emitter Small-Signal 
Short-Circuit Forward- 

Current Transfer Ratio 
(f = 1 MHz) 

m 


1 


1 

3 


3 

1 

1 

1 

1 

1 

■ 

Thermal Resistance: 

■■i 


■ 

B 

■ 










Junction-to-Case 



■ 

■ 

H 

- 

1.92 

- 

1.92 

- 

1.92 

- 

1.92 

°c/w 

J u nction-to-Amb ient 

R0JA 





- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 ms, duty factor = 2%. 
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_Power Transistors 

BD243, BD243A, BD243B, BD243C 




Fig. 2— Derating curves for all types. 



Fig. 3 — Typical dc beta characteristics for all types. 
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Power Transistors 


BD244, BD244A, BD244B, BD244C 


File Number 674 


Epitaxial-Base Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and 
High-Speed-Switching Applications 

Features: 

■ 65 W at 25°C case temperature 

■ 7-A rated collector current 

■ Min. fj of 3 MHz at 10 V, 500 mA 

■ Complements of n-p-n types BD243, BD243A, BD243B, and BD243C 


Types BD244, BD244A, BD244B, and BD244C are epitaxial- 
base silicon p-n-p transistors; they differ only in their voltage 
ratings. These devices are intended for a wide variety of 
switching and amplifier applications such as series and shunt 
regulators, and driver and output stages of high-fidelity 
amplifiers. The BD244-series power transistors are complements 
of the devices in the BD243 series. (The BD243-series devices 
are described in File No. 673.) 

All types utilize the JEDEC TO-220AB (VERSAWATT) plas¬ 
tic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM F{AT\NGS, Absolute-Maximum Values: 

BD244 


COLLECTOR-TO-EMITTER VOLTAGE: 
With external base-to-emitter 


resistance (RgE^ ^. 

^CER 

-55 

With base open. 

^CEO 

-45 

EMITTER-TO-BASE VOLTAGE. 

^EBO 

-5 

CONTINUOUS COLLECTOR CURRENT 

'c 

-7 

PEAK COLLECTOR CURRENT. 

IC (PEAK) 

-10 

CONTINUOUS BASE CURRENT. 

'b 

-3 

TRANSISTOR DISSIPATION: 

Pt 


At case temperatures up to 25°C .... 


65 

At ambient temperatures up to 25°C . 


2 


At case temperatures above 25°C .... 
TEMPERATURE RANGE: 

Storage & Operating (Junction). 

LEAD TEMPERATURE (During Soldering): 
At distance 1/8 in. (3.17 mm) from 
case for 10 s max. 


BD244A 

BD244B 

BD244C 


-70 

-90 

-115 

V 

-60 

-80 

-100 

V 

-5 

“5 

-5 

V 

-7 

-7 

-7 

A 

-10 

-10 

-10 

A 

-3 

-3 

-3 

A 

65 

65 

65 

W 

2 

2 

2 

W 


oee rig. z ■ 




-65 to 150- 


OC 


oc 
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Power Transistors 


BD244, BD244A, BD244B, BD244C 

ELECTRICAL CHARACTERISTICSaf Case Temperature (Tc) =2S°C 




TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

Adc 

B0244 

BD244A 

BD244B 

BD244C 

UNITS 



PH 

PH 

■1 

11 



IQQI 

MAX. 



^201 

MAX. 


Collector Cutoff Current: 


■^1 



0 

- 

BES 

- 

-0.7 

- 

- 

- 

- 


With base open 

'CEO 




0 

- 

Hi 

- 

- 

- 

-0.7 

- 

-0.7 

















With base-to-emitter 


-45 




- 





- 


- 


junction short-circuited 


-60 




- 

HU 




- 


- 



'CES 

-80 




- 

^p 




-0.4 


- 




"100 


m 

■ 

- 

HP 

imiH 


IBIII 

- 

IBii 

-0.4 


Emitter Cutoff Current 

m 

03 

O 


5 

0 


- 

-1 

- 

-1 

- 

-1 

- 

-1 

mA 

Collector-to-Emitter 



BH 

B 

■ 




BB 


■HjH 

Pi 



Breakdown Voltage: 
With base open ' 

'^BR(CEO) 

H 

■ 


B 

-45 

— 


P 

-80 

P 


~ 

V 

DC Forward-Current 


B 


HIK3 

■ 

30 

_ 

30 

_ 

30 

- 


- 


Transfer Ratio 

^FE 

Hi 


HI 

■ 

15 

- 

15 

- 

15 

- 


- 


Base-to-Emitter Voltage 

< 

03 

m 

- 4 


o 


- 

-2 

- 

-2 

- 

-2 

- 

-2 

V 

Collector-to-E mitter 

VcE ^sat) 



WK/j/M 

■■ 


-1.5 


-1.5 


-1.5 


m 

V 









Saturation Voltage 




HI 






Common-Emitter 



■ 


PI 






BH 


__ 

BBH 

Small-Signal Short- 


-10 




20 


20 


20 





Circuit Forward- 
Current Transfer Ratio 

If = 1 kHz) 


1 

1 



■ 

■ 

■ 













Magnitude of Common 



■ 


■ 










Emitter Small-Signal 

Ihf 1 

—10 


-0.5 


3 


3 


3 


3 



Short-Circuit Forward- 
Current Transfer Ratio 
(f = 1 MHz) 

|"fel 

1 

1 














Thermal Resistance: 















Junction-to-Case 

^(9jc 





- 

1.92 

- 

1.92 

- 


- 

1.92 

°c/w 

Junction-to-Ambient 






- 

62.5 

- 

62.5 

- 

62.5 

- 

62.5 


^Pulsed: Pulse duration = 300 ns, duty factor = 2%. 
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Power Transistors 


BD244, BD244A, BD244B, BD244C 



2 


468 2 468 2 

-10 -too 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 


4 6 8 

- 1000 

92CS-22437 


Fig. 1-^ Maximum safe operating areas for all types. 



92CS-I9663 


Fig. 2— Derating curves for all types. 
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Fig. 3 — Typical dc beta characteristics ior all types. 























































Power Transistors 


File Number 667 


BD277 


7-A, 70-W, Epitaxial-Base, Silicon 
P-N-P VERSAWATT Transistors 

For Applications in Series and Shunt Regulators 


Features: 

■ Maximum safe-area-of-operation curves 

■ Low saturation voitage 

■ How power-dissipation capabiiity 



TERMINAL DESIGNATIONS 


Type BD277 is an epitaxial-base silicon p-n-p transistor 
supplied in the JEDEC TO-220AB (VERSAWATT) plastic 
package. 

The BD277 is useiul in series regulators and shunt regula¬ 
tors because of its low saturation voltage and high power- 
dissipation capability. 


o 


t: 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


COLLECTOR-TO-BASE VOLTAGE: 

With emitter open. VqbO 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open . VqeO 

EMITTER-TO-BASE VOLTAGE: 

With collector open. VerO 

COLLECTOR CURRENT (Continuous).IC 

BASE CURRENT (Continuous). Ib 

TRANSISTOR DISSIPATION: Pj 

At case temperatures up to 25°C. 

At case temperatures above 25°C. 


TEMPERATURE RANGE: 

Storage & Operating (Junction). 

LEAD TEMPERATURE (During Soldering): 

At distance >1/8 in. (3.17 mm) from case for 10 s max. . 


-45 

V 

-45 

V 

-4 

V 

-7 

A 

-3 

A 

70 

Derate linearly at 0.56 W/°C 
(see Fig. 2.) 

W 

-65 to 150 

OC 

235 

OC 
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Power Transistors 


BD277 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 2SPC unless specified otherwise 


CHARACTERISTIC 


TEST CONDITIONS 


VOLTAGE CURRENT 

V dc A dc 


Collector Cutoff Current: 

With emitter open 

With emitter open and Tc = 150°C 


With base open 


Emitter Cutoff Current: 

With collector open 

Collector-to-Emitter Breakdown Voltage: 
With base open 


Base-to-Emitter Voltage 


DC Forward-Current 
Transfer Ratio 


Collector-to-Emitter 
Saturation Voltage 


Gain-Bandwidth Product 


Thermal Resistance: 
Junction-to-Case 


Junction-to-Am bient 


Pulsed: Pulse duration = 300 ms, duty factor < 2%, 


V(BR)CEO 

vbe 


hPE 


VcE(sat) 


fT 


-1.75* 


-1.75* 


-1.75* 

-0.1 

-0.5 



I CASE TEMPERATURE (Tc)«25*C 






1 


1 (CONTINUOUS) 


— 

— 

— 


— 














— 







COLLECTOR-TO-EMITTER VOLTAGE (Vcgl-V 

92CS-22394 


Fig. 1 — Maximum operating area. 






































.Power Transistors 


BD277 


NOTE .'CURRENT DERATING AT CONSTANT 
VOLTAGE APPLIES ONLY TO THE DISSIPATION- 
LIMITED PORTION AND THE Is/[j-LIMITED 
PORTION OF MAXIMUM OPERATING AREA 
CURVES (FIG.||;00 NOT DERATE THE 
SPECIFIED VALUE FOR Ic MAX. 








25 50 75 100 125 150 175 200 

CASE TEMPERATURE tTc)—"C 


COLLECTOR - TO-EMITTER VOLTAGE (V(;£)=-4 



BASE - TO-EMITTER VOLTAGE ( 


Fig. 2 — Derating curves. 


Fig. 3 — Typical input characteristics. 



CASE TEMPERATURE (Tr)=25°C 



8ASE-T0-EMITTER VOLTAGE (VgE^) —V 


2 -4 -6 -8 -10 -12 -14 -16 

COLLECTOR -TO-EMITTER VOLTAGE ( Vcf)—V 


Fig. 4 — Typical transfer characteristics. 


Fig. 5 — Typical output characteristics. 


COLLECTOR-TO-EMITTER VOLTAGE ( Vce) = -4 V 



COLLECTOR CURRENT He)—A 


Fig. 6 — Typical dc beta characteristics. 







































































































Power Transistors 


BD500, BD500B, BD501B 


File Number 1108 


Silicon Transistors for 
Full-Complementary- 
Symmetry Audio Amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The BDSOO-Series and BD501B types are p-n-p and n-p-n 
epitaxial-base silicon transistors, respectively, especially suit¬ 
able for audio-output applications. 

The BDSOO-Series and BD501B types are supplied in a 
JEDEC TO-220AB (RCA VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO . 

VcEO. 

Vcer(Rbe=100O) 


Ib. 

Pt 

AtTc<25°C . 

AtTc>25°C .. 

Tstgi Tj . 

Tl 

At distances > 1/32 in. (0.8 mm) from 
case for 10 s max. 


BD501B N-P-N 

BD500* BD500B* P-N-P 

60 90 V 

50 80 V 

55 85 V 

V 

-5- A 

_10_:- A 

_4_ 

_75_ W 

-See Figs. 1 and 2- 

_-65 to 150_ ° C 

_:_230_ °C 


•For p-n-p devices, voltage and current values are negative. 
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Power Transistors 


BD500, BD500B, BD501B 


ELECTRICAL CHARACTERISTICS, At Case Temperature (TJ =25°C 




LIMITS^ 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

BD500* 

BD500B* 

BD5001B 

UNITS 



Min. 

Max. 

Min. 

Max. 


^CER 

Vce = 45 V 

— 

1 

— 

— 

mA 

Rbe = 100 0 

Vce = 75 V 

— 

— 

— 

1 

^EBO 

Veb = 5 V 

— 

1 

— 

1 

mA 

^CEO 

Ic = 0.1 A 

50 

- 

80 

- 

V 

VcER 

lc = 0.1 A; Rbe = 100 0 

55 

— 

85 

- 

V 

ft 

Ic = 1 A; Vce = 4 V 

5 

— 

5 

— 

MHz 


Ic = 5 A; Vce = 4 V 

15 

90 

_ 

_ 


hpE 

Ic - 3.5 A; Vce = 4 V 

- 

- 

20 

120 


Vce (sat) 

Ic 5 A; Ig = 0.5 A 

Ic = 3.5 A; Ib = 0.35 A 

— 

1.2 

_ 

1 

V 

VbE 

Ic = 5 A; Vce = 4 V 

— 

1.8 

— 

— 


Ic = 3.5 A; Vce = 4 V 

— 

— 

— 

1.5 

V 

1 

Vce = 20 V; t = 0.5 s 

3.75 

— 

— 

— 

A 

'S/b 

Vce - 30 V; t = 0.5 s 

— 

— 

2.5 

. — 

A 


^For characteristics curves and test conditions, refer to published data for prototypes 2N6488 (BD501B); 

2N6490 (BD500); 2N6491 (BD500B). 

•For p-n-p devices, voltage and current values are negative. 



Fig. 1 — Derating curve for all types. 
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1 


CASE TEMPERATURE(Tc)«25«C 
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r 

J 
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AS 

1 
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m 
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■i 


1 





A 








d 2 

O 

0.1 

8 

B 

■ 

1 




_ 1 










H 

BD 

n 

5C 

0, BD 

SOI) — 

! 

1 

1 













_ 










BDSOOB, BDSOIB 

L-U_ 1 _ 

! 

1 

H 









_i_j 

1 

1 

1 




_1 




lO lOO lOOO 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

9ECS-30883Ri 


Fig. 2 — Maximum operating areas for all types. 



FREQUENCY—Hi 

92CS-21970 


Fig. 3 — Typical frequency response. 



Fig. 4 — Typical total harmonic distortion as a 
function of frequency. 
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Power Transistors 


BD533, BD534, BD535, BD536, BD537, BD538 File Number 1236 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The RCA-BD533-BD538 are epitaxial-base silicon transis¬ 
tors intended for a wide variety of medium-power switching 
and amplifier applications, such as series and shunt regula¬ 
tors and driver and output stages of high-fidelity amplifiers. 

The BD533, BD535, and BD537 are n-p-n complements of 
p-n-p types BD534, BD536, and BD538, respectively. 

All types are supplied in the JEDEC TO-220AB (VERSA¬ 
WATT) 


MAXIMUM RATmGS, Absolute-Maximum Values: 


VcBO . 

VcEs(SUS) 

VcEo(SUS) . 

Vebo . 

Ic . 

Ib . 

Ft 

Tc<25°C . 

Tc > 25°C derate linearly . 

Tstgi Tj . 

\ 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max. 


N-P-N 

BD533 

BD535 

BD537 

P-N-P 

BD534B 

BD536B 

BD538B 


45 

60 

80 


45 

60 

80 


45 

60 

80 



c 


ft 

1 


V 

V 

V 

V 
A 
A 


_50_ 

_ 0.4 _ W/' 

-65 to 150 _ 


235 


°C 


■For p-n-p devices, voltage and current values are negative. 


OO^ 













BD533, BD534, BD535, BD536, BD537, BD538 


ELECTRICAL CHARACTERISTICS af Case Temperature (Tq) = 25^*0 
Unless Otherwise Specified 


TEST CONDITIONS^ 


CHARAC¬ 

TERISTIC 


VOLTAGE CURRENT 


BD533 

BD534A 


BD535 

BD536^ 


BD537 

BD538A UNITS 


vcE vbe ic Mb MIN. max. min max. min. max. 



(For BD533, 
BD534only) 


Vbe 


VcE(sat) 



2.5 °C/W 


^ For p-n-p devices, voltage and current values are negative. 

® VcB value 

■ CAUTION: The sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer. 

Pulsed: Pulse duration = 300/^s, duty factor = 1.5%. 

• Typical values. 



CASE TEMPERATURE (Tc)-*C 


Fig. 1—Derating curve for aii types. 


lO’s COCLECTOR-TO-EMITTER VOLTAGE ( Vce) * 2 V . 

- I I I II I I N I - 


I 


COLLECTOR CURRENT (Ir) “A 

92CS-3259 

Fig. 2—Typical dc beta characteristic for 
BD533, BD535, and BD537 types. 
















































































































DC FORWARD-CURRENT TRANSFER RATIO (hpg) 


Power Transistors 


BD533, BD534, BD535, BD536, BD537, BD538 



COLLECTOR-TO-EMITTER VOLTAGE(V^^)-V 


92CM-32598 

Fig. 3—Maximum safe-operating areas for all types. 



BD534, BD536, and BD538 types. 



Fig. 5—Typical collector to-emitter saturation 
voltage characteristic for BD533, 
BD535, and BD537 types. 



Fig. 6~Typical collector-to-emitter saturation 
voltage characteristic for BD534, 
BD536, and BD538 types. 



Fig. 7—Typical base-to-emitter saturation 
voltage characteristic for BD533 
BD535, and BD537 types. 
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Power Transistors 


BD533, BD534, BD535, B0536, BD537, BD538 


z\ 

u 

Till 

10 









S 

B 

§2 ' 
SI 











I 



__ 

— 

















5 0.5 

hi 

P 

w 

S 0 




J 


_J 





-10 

-1 2 4 6 e _ 

2 4 



COLLECTOR CURRENT (Ic )—A 92CS-S26I9 


Fig. 8—Typical base-to-emitter saturation 
voltage characteristic for BD534, 
BD536, and BD538 types. 
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COLLECTOR CURRENT ( Ic )—A 92CS-32599 


Fig. 9—Typical gain-bandwidth product 

characteristic for BD533, BD535, and 
BD537 types. 



Fig. 10—Typical gain-bandwidth product 
characteristic for BD534, BD536, 
and BD538 types. 



Fig. 11—Typical saturated-switching time 

characteristics for BD533, BD535, and 
BD537 types. 




Fig. 12—Typical saturated switching time 

characteristics for BD534, BD536, and 
BD538 types. 


Fig. 13—Typical common-base output capaci¬ 
tance characteristic for BD533, 
BD535, and BD537 types. 
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Power Transistors 


BD533, BD534, BD535, BD536, BD537, BD538 



Fig. 14—Typical common-base output capaci¬ 
tance characteristic for BD534, 
BD536, and BD538 types. 
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__ Power Transistors 

File Number 1109 BD550, BD550B 


Silicon Transistors for 
Quasi-Complementary- 
Symmetry Audio Amplifiers 


TERMINAL DESIGNATIONS 


c 




The RCA-BD550 and BD550B are silicon n-p-n transistors 
especially suitable for applications in audio-amplifier circuits, 
in which they may be used as either driver or output unit. 

The devices, together with a variety of other transistors that 
serve as input devices, Vbe amplifiers for biasing, current 
sources, load-line limiters (for overload protection), and pre¬ 
drivers, may be used to develop several hundred watts of audio 
output power in quasi-complementary-symmetry audio ampli¬ 
fier configurations that employ parallel output transistors. 

The BD-550-series is supplied in the JEDEC TO-204AA her¬ 
metic steel case. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO . 

V CEO . 

Vcer(Rbe “ 100 Q) 


Ib. 

Pt 

AtTc<25°C . 

AtTc>25°C . 

Tstgi Tj . 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane 
for 10 s max. 


BD550 BD550B 


130 275 V 

110 250 V 

130 275 V 

_ 5_V 

_ 7_:_ A 

_ 2_ A 

_150_ W 

_See Fig. 1_ W/° C 

_-65 to 200 _ °C 


230 


°C 
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Power Transistors_ 

BD550, BD550B 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) =25° C 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

BD550 

BD550B« 

Min. 

Max. 

Min. 

Max. 

icER 

VcE = 110V 

— 

1 

— 

— 

mA 

Rbe= 100 Q 

VcE = 250 V 

— 

— 

— . 

1 


Vce = 95V 

_ 

5 

_ 

_ 


IcEO 

VcE = 200 V 

- 

- 

- 

5 

mA 

Ubo 

Veb = 5V 

— 

1 

— 

1 

mA 

VcEO 

Ic = 0.2 A 

110 

— 

250 

— 

V 

^CER 

lc = 0.2A: Rbe= 100 Q 

130 

_II_ 

275 

— 

V 

fT 

lc = 0.2 A; VcE = 10V 

5typ. 

5typ. 

MHz 

hpE 

lc = 4A; Vce = 4V 

15 

75 

- 

- 



Ic - 2A; VcE = 4 V 

— 

— 

10 

50 



Ic = 4 A; Ib = 0.5 A 


2 




VcE(sat) 

Ic = 2A; Ib = 0.25 A 

- 


- 

2 

V 

\/ 

Ic = 4A:Vce = 4V 

0.75 

1.75 

— 

— 


''be 

lc = 2A: Vce = 4V 


— 

1 

2 

V 

1 

VcE = 80 V; t = 1 S 

1.87 

— 

_ 

— 


*S/b 

VcE = 140V:t = 1 S 

— 

— 

1.07 

— 

A 


Apor characteristics curves and test conditions, refer to published data for prototype RCA8638D (File 1060). 
•For characteristics curves and test conditions, refer to published data for prototype 2N5240 (File 321). 



note: CURRENT DERATING AT CONSTANT VOLTAGE 
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION 
AND Is/b-LIMITED PORTION OF MAXIMUM-OPERATING- 
AREA CURVES. DO NOT DERATE THE SPECIFIED 
VALUE FOR Ic MAX. 


100 125 ISO 175 


CASE TEMPERATURE (Tc)-C 


Fig. 1 — Derating curve for all types. 



92CS-30886RI 

Fig. 2 — Maximum operating areas for all types. 
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Power Transistors 


File Number 1241 


BD643, BD645, BD647, BD649 


8-Ampere N-P-N Darlington 
Power Transistors 


45-60-80 Volts, 70 Watts 
Gain of 750 at 3A 


Features: 

m Operates from IC without predriver 
■ Low leakage at high temperature 


Applications: 

m Power switching 

■ Hammer drivers 

■ Series and shunt 
regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 



The BD643, BD645, BD647, and BD649 are monolithic 
silicon n-p-n Darlington transistors designed for low and 
medium-frequency power applications. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. 

These devices are supplied in the JEDEC TO 220AB 
(VERSAWATT) plastic package. 



Fig. 1 —Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute^Maximum Values: 

BD643 BD645 BD647 BD649 


Vqbo. 45 60 80 100 

VcEo(sus). 45 60 80 100 

'^EBO. . 5 - 

'C. .8 - 

'cm. “'2 - 

Ib.. 0.15 _ 

^T 

Tq < 25‘'C. 62.5_ 

Tq> 25“C..Derate linearly 0.5 _ 

"^stgiTj. _____ 55 to 150 . 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max. . . 235 - 


V 

V 

V 
A 
A 
A 

W 

W/°C 

’C 


“C 
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Power Transistors 


BD643, BD645, BD647, BD649 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25 *C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUR¬ 

RENT 

Adc 

BD643 

BD645 

Pil 

VCE 

Vbe 

>C 

Min. 

Max. 

Min. 

Max. 

•CEO 


20 

30 



— 

0.5 

— 

qI 

mA 

'CBO 

46 

60 



■ 

— 

0.2 

H 

0.2 

Tc = 100»C 

45 

60 



■ 

H 

2 

B 

2 

•ebo 




0 

- 

2 

— 

B 





O.ia 

■a 

— 

60 

— 

V 

1V(BR)CB0 





■a 


60 

— 






5 

- 

5 

- 

hpE 

■ 

3 

3 

3 

■ 

0 . 5 a 

3 a 

6a 

1500b 

750 

750b 

■ 

1500b 

750 

750b 

■ 

■ 

Vbe 


3 


3 a 

— 

2.5 


B 

V 

VcE(sat) 

Ig = 12 mA 




3 a 

D 


B 

2 

fj f=1MHz 


3 

3 


3 

3 

■! 

— 

1 

10 b 


MHz 

RflJC 





- 

2 

- 

2 

»C/W 


® Pulsed; pulse duration = 200^8, duty factor = 1%. b Typical value. 



Fig. 2—Derating curve for all types. 
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Power Transistors 


BD643, BD645, BD647, BD649 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 ®C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CUR¬ 

RENT 

Adc 

BD647 

BD649 

VCB 

VCE 

PH 

*C 

Min. 

ESS 

Min. 

Max. 

'CEO 


40 

50 



I 


H 

0.5 

mA 

'CBO 

80 

100 



■ 

_ 


H 

0.2 

Tq = 100»C 

80 

100 




I 

2 

H 

2 

'ebo 



ED 

0 

— 

B 

— 

MM 

V(br)CEO 




O.ia 

80 

— 

100 

— 

V 

V(br)CBO 




0.005 

80 

- 

100 

— 






5 

- 

5 

- 

hpE 

■ 

3 

3 

3 

■ 

0 . 5 a 

3 a 

ea 

1500b 

750 

750b 

■ 

1500b 

750 

750b 

■ 

■ 

Vbe 


3 


3 a 

— 

B 

— 

WEB 

■ 





3 a 

- 

2 

- 

2 

fT f = 1MH2 


3 

3 


3 

3 

1 

10 b 

— 

1 

10b 

— 

MHz 

Rejc 






2 

- 

2 

®CW 


^ Pulsed; pulse duration = 200 /iS, duty factor = 1%. b Typical value. 






























































Power Transistors 


BD643, BD645, BD647, BD649 


CASE TEMPERATURE(Tc)-25*C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 



COLLECTOR-TO-EMITTER VOLTAGE (Vq^)- 


92CM-32695 


Fig. 3—Maximum operating area for all types. 
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Power Transistors 


File Number 1242 BD795, BD796, BD797, BD798, 

BD799, BD800, BD801, BD802 


Epitaxial-Base, Silicon 
N-P-N and P-N-P 
VERSAWATT Transistors 

General-Purpose Medium-Power Types for 
Switching and Amplifier Applications 

Features: 

■ Low saturation voltages 

■ Complementary n-p-n and p-n-p types 

■ Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 



The BD795, BD797, BD799, and BD801 n-p-n | transis¬ 
tors and their p-n-p complements BD796, BD798, BD800, 
and BD802, respectively, are epitaxial-base silicon types 
intended for a wide variety of medium-power switching and 
amplifier applications, such as series and shunt regulators 
and driver and output stages of high-fidelity amplifiers. 

These transistors are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


MAXIMUM RAT\NGS, Absolute-Maximum Values: 

N-P-N 

BD795 

BD797 

BD799 

BD801 



P-N-P 

BD796* 

BD798* 

BD800* 

BD802* 


\/^^o 


45 

60 

80 

100 

V 

VcEo(sus) . 

Vebo • . 


45 

60 

80 

F> 

100 

V 

V 

U. 




. 8 


A 


Ib . . 3 - A 

Pt 

Tc<25°C. .65_ W 

Tc> 25^0. .Derate Linearly 0.522 _W/°C 

Tstg, Tj . . -55 to 150 - °C 

Tl 

At distances > 1/8 in. (3.17 mm) from 

case for 10 s max. .235- ° C 


’For p-n-p devices, voltage and current values are negative. 













Power Transistors 


BD795, BD796, BD797, BD798, 
BD799, BD800, BD801, BD802 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25*0 
Unless Otherwise Specified 



TEST CONDITIONS | 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD795 

BD796* 

BD797 

BDTBB* 

UNITS 


Cil 

VCE 

Vbe 

*C 

■1 

Min. 

Max. 

Min. 

Max. 


'CBO 

45 

60 

■ 


■ 


— 

0.1 

— 

0.1 


•ebo 




0 


— 

1 

— 

1 






O.ia 

0 

45 

— 

KM 

— 

V 



2 


ia 


40 

— 

40 

— 



2 


3a 


25 

— 

25 

— 


Vbe<0N) 


2 


3a 


— 

1.6 

— 

1.6 

mm 

VcE(sat) 




3a 

0.3 

-- 

1 

— 

1 


fr f = 1MHz 


10 


0.25 


3 

— 

B 

— 

MHz 

Rejc 






— 

1.92 

— 

1.92 

«CAA/ 


a Pulsed; Pulse duration = 300 ms, duty factor = 1.8%. 

I* CAUTION: The sustaining voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 
• For p-n-p devices, voltage and current values are negative. 



Fig. 1—Current derating curves for all types. 



Fig. 2—Normalized dc-beta characteristics 
for all types. 



Fig. 3—Typical “on” voltage characteristics 
for all types. 


2-382 












































































Power Transistors 


BD795, BD796, BD797, BD798, 
BD799, BD800, BD801, BD802 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25*0 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BD799 

BD800* 

BD801 

BD802* 

VcB 

VCE 

VbE 

•c 


Min. 

Max. 

Min. 

Max. 

'CBO 

80 

100 





— 

0.1 

— 

0.1 

mA 

'ebo 



-5 

0 


— 

1 

— 

1 

VCEO” 




O.ia 

0 

80 

— 

100 

— 

V 

hpE 


2 

2 


ia 

3a 


30 

15 


30 

15 



Vbe(ON) 


2 


3a 


— 

1.6 

— 

1.6 

V 

VQE(sat) 




3a 1 

0.3 j 

— 

1 

- 

1 

fj f = 1MHz 


10 


0.25 

1 

3 

— 

3 


MHz 

f’ejc 






— 

1.92 

— 

1.92 

»CA/V 


* Pulsed; Pulse duration = 300 i^s, duty factor = 1.8%. 

CAUTION: The sustaining voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 

• For p-n-p devices, voltage and current values are negative. 



* lb ^ « lOO 2 

COLLECTOR-TO- EMITTER VOLTAGE(Vcgl-V 

92CM-32796 


®IOOO 


Fig. 4 — Maximum operating areas for all types. 
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Power Transistors 


BD895, BD895A, BD897, BD897A, BD899, BD899A, BD901 File Number 1240 


8-Ampere N-P-N Darlington 
Power Transistors 


45-60-80-100-Volts, 70 Watts 

Gain of 750 at 4 A 
(BD895A, BD897A, BD899A) 
Gain of 750 at 3 A 
(BD895, BD897, BD899, BD901) 

Features; 


C 

(FLANGE)’ 

Applications: 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


■ Operated from 1C without predriver ■ Power Switching 

■ Low Leakage at high temperature ■ Hammer drivers 

■ Series and shunt 
regulators 

■ Audio amplifiers 


The BD895, BD645, BD895A, BD897, BD897A, BD899, 
BD899A, and BD901 are monolithic silicon n-p-n Darling¬ 
ton transistors designed for low and medium-frequency 
power applications. The high gain of these devices makes It 
possible for them to be driven directly from Integrated 
circuits. 

These devices are supplied in the JEDEC TO 220AB 
(VERSAWATT) plastic package. 



Fig. 1—Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CBO. 

VcEo(sus)... 

^EBO. 

'c. 

'b... 

Pt 

Tc<25'’C------ 

Tq > 25®C.... 

^stg> .. ’. 

‘’’l 

At distances > 1/8 in. (3.17 mm) from 
case for 10 s max. 


BD895 

BD897 

BD899 

BD901 


BD895A 

BD897A 

BD899A 

— 


45 

60 

80 

100 

V 

45 

60 

80 

100 

V 


5 --- V 

8-- A 


_ 0.1 - A 

-^- 70 -— W 

Derate linearly 0.56- W/®C 

- —65 to 150 - ®C 


235 


«C 
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Power Transistors 


BD895, BD895A, BD897, BD897A, BD899, BD899A, BD901 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq = 25°C Unless 
Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

V dc 

CURRENT 

Adc 

BD 

BD 

395 

395A 

BDI 

BDI 

597 

597A 

VcB 

VCE 

Vbe 

■a 


Min. 

Max. 

Min. 

IQQH 

'CEO 


20 

30 



0 

0 

H 

500 

B 

500 

pA 

'CBO 

m 




■ 

H 

0.2 

B 

0.2 

mA 

Tc = lOCC 

45 

60 




■ 

B 

2 

B 

2 

'ebo 



—5 

0 


— 

2 

— 

2 

VcEO(sus) 




WtXlM 

0 

■a 

— 

T?>1 

— 

V 

hpE BD895,BD897 


3 


m 



— 

[jj^y 

— 

■ 

BD895A,BD897A 


3 


■a 



— 

B3il 

— 

Vbe BD895,BD897 


3 


m 


— 

2.5 

— 

2.5 

V 

BD895A,BD897A 


3 


■a 


— 

2.5 

— 

2.5 





38 


B 

2.5 

— 

2.5 

BD895A,BD897A 




48 


— 

2.8 

— 

2.8 

^fe 

f = 1 MHz 


3 


3 


1 


1 

- 

Bl 

RflJC 




— 


- 

1.78 

- 

1.78 

°c/w 


CASE TEMPERATURE(Tc)«25*C 
(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



COLLECTOR-TO-EMITTER VOLTAGE(Vce)-V 

92CS-32690 

Fig. 2—Maximum operating areas for all types. 


2-385 



















































































































































































Power Transistors 


BD895, BD895A, BD897, BD897A, BD899, BD899A, BD901 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq = 25°C Unless 
Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

cun 

A 

RENT 

dc 

BD899 

BD899A 

BD901 

VCB 

VCE 

Plfl 

■a 

Ib 

Min. 

Max. 

Min. 

Max. 

'CEO 


m 

■ 

■ 

0 

0 

- 

500 

H 

500 

pA 

'CBO 

80 

100 





— 


H 

0.2 

mA 

Tc = 100°C 

80 

100 





— 

2 

H 

2 

•ebo 



—5 

0 


- 

2 

- 

2 

VcEO(sus) 





0 

80 

- 


- 

V 

hpE BD899,BD901 


3 


Ka 



— 

750 

— . 


BD899A only 


n 


■a 



— 

— 

_ 

Vgp BD899,BD901 


3 


3® 


_ 

2.5 

— 

2.5 

V 

BD899A only 


3 


■a 


— 


— 

— 

VQE(sat) BD899 
BD901 




38 

0.012 

— 

2.5 

— 

2.5 

BD899A only 




48 

0.016 

— 

2.8 


— 

^fe 

f = 1 MHz 


3 




1 

- 

1 

- 


f’ejc 






- 

1.78 

- 

1.78 

“C/W 


« Pulsed: Pulse duration = 300 pjs, duty factor = 1.8%. 



Fig. 3~Derating curve for all types. 
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Power Transistors 


File Number 994 


BDX18, MJ2955 


Silicon P-N-P Epitaxial-Base 
High-Power Transistors 

Rugged, Broadly Applicable Devices 
For Industrial and Commercial Use 
Features: 

■ High dissipation capability 
u Low saturation voltages 

■ Maximum safe-area-of-operation 
curves 

■ High gain at high current 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-BDX18 and MJ2955 are epitaxial-base silicon p-n-p 
transistors featuring high gain at high current. These 
devices have a dissipation capability of 115 watts (BDX18), 
and 150 watts (MJ2955) at case temperatures up to 25® C. 

They differ in voltage ratings and in the currents at which 
the parameters are controlled. All are supplied in the steel 
JEDEC TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

Vcer(sus) 

Rbe=100O . 

VcEo(SUS) . 

Vebo. 

Ic . 

Ib . 

Pt 

AtTc<25®C 


At Tc > 25° C.Derate linearly 



At distance > 1/32 In. (0.8 mm) from seating plane for 10 s max. 


BDX18 

MJ2955 

-100 V 


-70 V 

-60 V 

-7 V 

-15 A 

-7 A 


J150 (MJ2955) 
|115(BDX18) 

50.86 (MJ2955) 
{0.66(BDX18) 
-65 to 200 


W 


W/®C 

®C 


235 


C 













Power Transistors 


BDX18, MJ2955 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25°C Unless Otherwise Specified. 




TEST CONDITIONS 

_ 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDX18 

MJ2955 

UNITS 


Ui 

u 

> 

1 

Vbe 

•c 

■b 

Min. 

Max. 


IcEx BDX18 

-100 

1.5 

- 

- 

- 

-5 

mA 

MJ2955 

-100 

1.5 

— 

— 

— 

-1 

IcEx. MJ2955 

-100 

1.5 

- 

- 

- 

-5 

mA 

Tc = 150°C 








BDX18 

-60 

1.5 

- 

- 

- 

-10 


IcEO 

-30 

- 

- 

- 

- 

-0.7 

mA 

^EBO 

- 

7 

- 

- 

- 

-5 

mA 

VcEo(sus) 

- 

- 

- 0.2 

- 

-60b 

- 

V 

Vcer(SUS) 



- 0.2 


-70b 


V 

Rbe = 100 o 








hpE BDX18, MJ2955 

-4 

— 

_4a 

— 

20 

70 


Except BDX18 

-4 

- 

-loa 

- 

5 

- 


Vbe 

-4 


- 4 a 

- 

- 

-1.8 

V 

VcE(sat) BDX18, MJ2955 

— 

— 

_4a 

-0.4 

— 

-1.1 


MJ2955 only 

- 

- 

_ 10 a 

-3.3 

- 

-3 


fh,ef= 10 kHz MJ2955 

-4 

- 

-1 

- 

10 

- 

kHz 

|hf,|f=1MHz BDX18 

-4 

— 

-1 

— 

2.5 

— 


MJ2955 

-4 

- 

-0.5 

- 

4 

- 


hfe 

-4 


-1 


15 

120 


f = 1 kHz 








U/B 

-40 




2.87 


A 

tp = 1 s nonrep. 



! 





BDX18 

MJ2955 

- 

- 


- 


1.5 

°C/W 

— 

— 

— 

— 

— 

1.17 



^Pulsed; pulse duration = 300//S, duty factor = 1.8%. 
t>CAUTION: Sustaining voltages Vceo{sus) and Vcer(sus) 
MUST NOT be measured on a curve tracer. 




Fig. 2 — Typical dc beta characteristics. 


2-388 . 


Fig. 1 — Derating curve. 










_Power Transistors 

BDX18, MJ2955 



Fig. 3 — Maximum operating areas for BDX18 and MJ2955. 



BASE-TO-EMITTER VOLTAGE (Vbe)-V 

92CS-29005 


Fig. 4 — Typical input characteristics. 


CASET 

17.5: 

[ 

^ 12.5 - S - - 

EMPERATUF 

E (T 

:: 

25«c 

■ 

1 to-JC«s 

:-'^500- 

:| 


pmM 


O 

...;-400h 

:x: 


- - -j I T - - 

—n 1 in Ml ~ 

1 

13003 

200 

444 ^ 




2.5 i + = = 

ie-: 

BASE CURRENT (Ig 

i)-IOO mA.|iij||.|| - 

il 

:| 

E: 

Ei 

:: 

ill 



O lO 20 30 40 50 60 70 80 90 lOO 


COLLECTOR-TO-EM(TTER VOLTAGE (Vcg)- V 

92CS-29006 

Fig. 5 — Typical output characteristics. 



BASE-TO-EMITTER VOLTAGE (Vbe) — V 

92CS-29007 

Fig. 6 — Typical transfer characteristics. 
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Power Transistors 


BOX33, BDX33A, BDX33B, BDX33C, BDX33D 


File Number 693 


10-Ampere N-P-N Darlington 
Power Transistors 


45-60-80-100-120 Volts, 70 Watts 

Gain of 750 at 4 A (BDX33, BDX33A) 

Gain of 750 at 3 A (BDX33B, BDX33C, BDX33D) 

Features: Applications: 

■ Operates from 1C without predriver ■ Power switching 

■ Low leakage at high temperature ■ Hammer drivers 


The BDX33, BDX33A, BDX33B, BDX33C, and BDX33D 
are monolithic silicon Darlington transistors designed for 
low- and medium-frequency power applications. The high 
gain of these devices makes it possible for them to be 
driven directly from integrated circuits. 

The BDX33. BDX33A, BDX33B, and BDX33C are comple¬ 
mentary to the BDX34, BDX34B, and BDX34C, described in 
File 694. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 



Fig. 1 — Schematic diagram for all types. 


■ Series and shunt 
regulators 

■ Audio amplifiers 


MAXIMUM HAimGS, Absolute-Maximum Values: 



BDX33 

BDX33A BDX33B 

BDX33C 

BDX330 


''CBO. 

.... 45 

60 

80 

100 

120 

V 

Vcer(sus) 







(Reg) = lOOfl 

45 

60 

80 

100 

120 

V 

. 

.... 45 

60 

80 

100 

120 

V 

VcEx'susI 







Vbe = -L5V. 

.... 45 

60 

80 

100 

120 

V 

'^EBO. 

.... 5 

5 

5 

5 

5 

V 

'c • .. 

.... 10 

10 

10 

10 

10 

A 

•b. 

. . . 0.25 

0.25 

0.25 

0.25 

0.25 

A 

^T 







Tc<25®C. 

.... 70 

70 

70 

70 

70 

w 

Tc>25®C. 


Derate linearly 0.56 


w/°c 

T_T,. 



-65 to +150 


°c 


At distances ^ 1/8 in. (3.17 mm) from case 

for 10 s max.. 235 _ °C 
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BDX33, BDX33A, BDX33B, BDX33C, BDX33D 

































Power Transistors 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D 


electrical characteristics . At Case Temperature (Tq) =25°C Unless Otherwise Specified 


CHARACTERISTIC 

test conditions 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 



VcB 

VcE 

Vbe 

D 

•b 

mQiji 

ujim 


Max. 

'CEO 


60 

50 

■ 

■ 

B 

B 

0.5 

H 

0.5 

mA 

Tc= 100°C 


60 

50 

■ 

■ 

B 

B 

1 

H 

10 

'CBO 

120 

100 


■ 

■ 

B 

B 

■ 

H 

1 

Tc = 100°C 

120 

100 


■ 

■ 

B 

B 

■ 

H 

5 

'ebo 



■ 

01 


- 

IQ 

- 

10 

mA 

VcEO<sus) 





■1 

100 

- 

mi 

- 

1 

Vcer(sus) 

(Rbe) = ioon 




O.ia 

B 

100 

- 

120 

- 

VcEV^sus) 



-1.5 

O.ia 


100 

- 

120 

- 

UJ 

u_ 

SI 


3 




750 

B 


- 


Vbe 


3 


iQl 


- 

m 

- 

2.5 

V 

VQglsat) 



■ 

|Q[ 


- 

m 

- 

2.5 

V 

Vp 




8 


- 

4 

- 

4 

V 

^fe 

f = 1 kHz 


5 

■ 

D 

B 


■ 

1000 

- 


Ihfgl 

f= 1.0MHz 


5 

■ 

D 

B 

B 

■ 

20 

- 


'S/b 

tp = 0.5 s non-rep. 


25 

36 

■ 

■ 

B 

2.8 

1 

■ 

2.8 

1 

- 

A 

f0JC 






- 


B 

1.78 

°C/W 


a Pulsed: Pulse duration = 300 duty factor = 1.8%. 
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Power Transistors 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D 



45 I 80 I 120 2 

10 60 100 
COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

92CS-29309RI 

Fig. 2. — Maximum operating areas for BDX33-series types. 



Fig. 3 — Derating curve for all types. 



92CS-20697R2 

Fig. 4 — Typical de-beta characteristics for all types. 
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COLLECTOR CURRENT (Ic* 


Power Transistors 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D 


8 

6 

— 

L=_ 

— 

zlcOLLECTOR CURRENT (Ic)*IA 

COLLECTOR-TO-EMITTER VOLTAGE (Vrc)*! 


£ 

— 




CASE TEMPERATURE (T 

c)-25 


S |o3 

I 

_ 

_ 

_ 


H 


„ 

_ 


1 





5 " 

— 

— 

— 

- 

- 

— 



- 

- 

— 


— 


- 

5 
















1 10^ 

_, 

[_ 


_ 

_ 

_ 






— 

_ 



d ® 

< 4 

— 

1- 

— 

- 

- 

— 

— 

— 

- 






- 















J 


10 








L 



u 



u 


0.01 




'o 

,1 




5“ 



_ 


to 


COLLECTOR-Tb-EMITTER VOLTAGE (VcE»*3 V 


' 92CS-I99I9 

Fig. 5 — Typical small-signal gain for all types. 



BASE-TO-EMITTER VOLTAGE (Vbe>—V 


Fig. 6 — Typical Input characteristics for all types. 



miii 


iZKjj:;!! 

::::::: 

11111 

current W 





COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 

9aCS-19925 

Fig. 7 — Typical output characteristics for all types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)*3VI 






BASE-TO-EMITTER VOLTAGE (Vge)-V 

92CS-2070IRI 

Fig. 8 — Typical transfer characteristics for all types. 


CASE TEMPERATURE (Tcl'ZS^C 3 

INDUCTANCE (L) = l2mH 3 

BASE-TO-EMITTER RESISTANCE (RselMOOfl ± 


INPUT 

CHRONETICS PULSE 

GENERATOR MODEL -► 

No. P6-3I.0R - 

EQUIVALENT 


T OUTPUT TO 

^ OSCILLOSCOPE 

V (TEKTRONIX MODEL 

ZRC" No. 543A, 

>2-2011 OR EQUIVALENT) 






BASE-TO-EMITTER VOLTAGE (Vge'—V 


PULSE DURATION RBe200 Rr 

20 fis POSITIVE VOLTAGE 
20^$ NEGATIVE VOLTAGE 
REP. RATE = 200 H* 

Ib| and Ib2 are measured WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER,OR EQUIVALENT 


Fig. 9 — Typical saturation characteristics for all 
types. 


Fig. 10 — Circuit used to measure saturated 
switching times. 

































































Power Transistors 


BDX33, BDX33A, BDX33B, BDX33C, BDX33D 



Fig. 11 — Typical saturated switching-time 
characteristics for all types. 



Fig. 12 — Phase relationship between input current 
and output current showing reference 
points for specifications of switching 
times (test circuit shown in Fig. 13). 
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Power Transistors __ 

BDX34, BDX34A, BDX34B, BDX34C, BDX34D File Number 694 


10-Ampere P-N-P Darlington 
Power Transistors 

45-60-80-100-120 Volts, 70 Watts 
Gain of 750 at 4 A (BDX34. BDX34A) 

Gain of 750 at 3 A (BDX34B, BDX34C, BDX34D) 

Features: Applications: 

■ Operates from 1C without predriver m Power switching 

■ Low leakage at high temperature ■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



92CS-39969 


JEDEC TO-220AB 


The BDX34, BDX34A, BDX34B, BDX43C, and BDX34D are 
monolithic p-n-p silicon Darlington transistors designed for 
low and medium-frequency power applications. The high 
gain of these devices makes it possible for them to be driven 
directly from integrated circuits. They are complimentary to 
the BDX33, BDX33A. BDX33B. BDX33C. and BDX33D 
described in Data Sheet File No. 693. 

These devices are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

Vcer(sus) 

(RBE)=100n. 

VcEO(sus). 

VcEX(sus) 

Vbe=-1-5 V. 

Vebo. 

'C. 

'b. 

Ft 

Tc<25‘’C. 

Tc>25°C. 

Tstg- Tj. 

Tl 

At distances > 1/8 in. (3.17 mm) 
from case for 10 s max. 


BDX34 BDX34A BDX34B BDX34C BDX34D 


-45 -60 -80 -100 -120 V 

-45 -60 -80 -100 -120 V 

-45 -60 -80 -100 -120 V 

-45 -60 -80 -100 -120 V 

_-5 V 

_ -10 A 

_-0.25 A 

_ 70 -_ W 

Derate linearly 0.56 W/°C 

_ -65 to+150 _ 

_ 235 °C 
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Power Transistors 


BDX34, BDX34A, BDX34B, BDX34C, BDX340 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C Urrless Otherwise 
Specified 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

V dc 

CUR¬ 

RENT 

A dc 

BDX34 

BDX34A 

BDX34B 

VCB 

VCE 

Vbe 

ic 


1^3 

110013 


Min. 

Max. 

‘CEO 


-40 

-30 

-20 

■ 


■ 


■ 


- 

-0.5 

mA 

Tc=100°C 


-40 

-30 

-20 

■ 


■ 


■ 


- 

-10 

'CBO 

-80 

-60 

-45 


■ 

■ 

■ 

■ 

■ 

■ 

- 

-1 

Tc=100°C 

-80 

-60 

-45 


■ 

■ 

■ 

■ 

1 

1 

- 

-5 

iebo 



5 

0 


BEI 



— 

-10 

VCEO(sus) 



mui 

ES9 

eei 




-80 

— 

V 

Vcer(sus) 

(Rbe)=ioo n 



■ 

moi 

B 

B 


B 

-80 

- 

VcEV{sus) 



IB 

HSI 


— 

-60 


-80 

— 

hpE 


-3 

-3 

■ 




750 


750 

I 


Vbe 


-3 

-3 

■ 


1 

■ 

■ 


— 

-2.5 

V 

VcE(sat) 

!b=-0.006 a 

=-0.008 A 



■ 

-3? 

-43 

■ 

■ 

■ 


- 

-2.5 

Vf 




-8 


-4 


-4 

- 

-4 

hfe 

(f=1.0 kHz) 


-5 

■ 

B 

QIQI 

B 


B 

1000 

- 


Ihfel 

(f=1.0 MHz) 


-5 

■ 

B 

IQI 

B 

20 

B 

20 

- 

'S/b 

tp=0.5s non-rep. 


-20 

-33 

■ 

B 

B 

B 

-3.5 

-1 

B 

-3.5 

-1 

_ 

A 

Rwc 





- 

inim 

— 

IQI 

— 

1.78 

®C/W 


^Pulsed: Pulse duration=300 ms. duty factor-1.8%. 








Power Transistors 


BDX34, BDX34A, BDX34B, BDX34C, BDX34D 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C Unless Otherwise 
Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BDX34C 

BDX34D 

VCB 

PH 

PH 

ic 


^0] 


|^23[ 

'CEO 


ESI 



— 

-0.5 

H 

B 

mA 

Tc=100®C 


-60 

-50 



H 

-10 

H 

-10 

iCBO 

BE9 




H 

■ 

H 

H 

Tc=100°C 





— 

-5 

B 

B 

•ebo 



5 

0 

— 

-10 


BB 

VCEO(sus) 




- 0 .ia 


— 

Engsi 

— 

V 

VCER(sus) 

(Rbe)='I00 

■ 



- 0 .ia 

-100 

- 

-120 

- 

VcEV(sus) 




-1.oa 


— 

003 

— 

hPE 


-3 


-3a 

B9 

— 

QUO 

— 


Vbe 


B 


-sa 

— 

-2.5 

— 


V 


■ 

■ 


-3a 

_ 

-2.5 

_ 

-2.5 

vp 




-8 

— 

-4 

— 

-4 

hfe 

{f=1.0 kHz) 


-5 


' -1 

1000 

■ 


B 

■ 

ihfel 

(f=1.0 MHz) 


-5 


-1 


- 


- 

gg|||||[||^H||||| 

■ 

-20 

-33 




■ 


B 

b' 

Rejc 





- 

mu 

Bl 

003 

°C/W 1 


^Pulsed: Pulse duration=300 /xs, duty factor=1.8%. 
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Power Transistors 


BDX34, BDX34A, BDX34B, BDX34C, BDX34D 


—fo^ 
6 

^ 2 






:0LLECT0R CURRENTdc)*^1 A 1 

COLLECTOR-TO-EMITTER VOLTAGE (Vrp) »-5V 

— 

— 

- 

- 

— 






CAS 

E T 

:mp 

IRA 

ru 

RE 

tTc 

•2! 









II 

n 





Fs 


1 

r 







z '0- 
g 4 

V- 

5 2 
i lO*- 
























ti 








■■■ 


■ 



























II 

■ 


1 




1 

II 

ISI 

B 

1 

II 




_ 

_ 

_ 

1 

1 

_ 



_ 

_ 


II 

■ 

s 

! 

!! 

_ 

_ 


O 6 

< ^ 

2 

— 

— 

“ 


21 

B 

i 

■1 

■ 

B 

■ 

ii 

E 

B 



—1 

— 





II 

2 

■ 

1 

ill 

i 

a 

I 


■ 

B 

K 








II 

■ 

B 

! 

11 

■ 

B 

1 



_ 

. 





SMALL 

— 

— 

— 


s 

SB 

■ 

SI 

SB 

BB 

B 

■1 

■■B 

■■ 

m 

■1 


— 





















“1 



















"j 





_j 















2 4 6 8 

' 2 4 68 

1 2 4 6 J 

1 2 4 68 

• 2 4 68 


0.001 0.01 0.1 ( 10 10 
FREQUENCY(f) —MH* 



92CS-2087IRI 


Fig. 5 — Typical small-signal gain for all types. 


Fig. 6 — Typical input characteristics for all types. 



Fig. 7 — Typical output characteristics for all types. Fig. 8 — Typical transfer characteristics for all types. 




Ib, AND 102 are MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER,OR EQUIVALENT 
92CS-22742 




Fig. 9 — Typical saturation characteristics for all 
types. 


Fig. 10 


Circuit used to measure saturated 
switching times. 


















































































Power Transistors 


BDX34, BDX34A, BDX34B, BDX34C, BDX34D 



Fig. 11 — Typical saturated switching-time 
characteristics for all types. 



Fig. 12 — Phase relationship between input 

current and output current showing reference 
points for specifications of switching. 










Power Transistors 


BDX53, BDX53A, BDX53B, BDX53C 


File Number 1213 


8-Ampere N-P-N Darlington 
Power Transistors 

45-60-80-100 Volts, 60 Watts 
Gain of 750 at 3 A 


Features: 


■ Operates from IC without predriver 

■ Low leakage at high temperature 


Applications: 
m Power switching 


■ Hammer drivers 
■Series and shunt regulators 


TERMINAL DESIGNATIONS 


o 




t: 


JEDEC TO-220AB 


The BDX53. BDX53A, BDX53B, and BDX53C are monolithic 
silicon n-p-n Darlington transistors designed for low and 
medium-frequency power applications. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. 

These devices are supplied in the JEDEC TO 220AB 
(VERSAWATT) plastic package. 



Fig. 1—Schematic diagram for aii types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO. 

VcEO(sus). 

vebo. 

'C... 

Ib... 

h- 

Tc<25»C. 

Tc>25'>C. 

Tstg>Tj. 

Tl 

At distances >1/18 in. (3.17 mm) from case 
for 10 s max... 


BDX53 BDX53A BDX53B BDX53C 


45 

45 


60 

60 


80 

80 


100 

100 


8 

A 

0.2 

A 

60 

W 

Derate linearly 0.48 

W/»C 

—65 to +150 

“C 

235 

«C 


2>402 















Power Transistors 


BDX53, BDX53A, BDX53B, BDX53C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 "C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERSTIC 

VOLTAGE 

CURRENT 








Vdc 


Adc 

BDX53 

BDX53A 

UNITS 


Bil 

VcE 

Vbe 

ic 

IB 

Min. 

Max. 

Min. 

Max. 


'CEO 


22 



0 

— 

500 


_ 



30 



0 

— 



500 

mA 

ICBO 

45 





_ 

200 

_ 

_ 

60 



■ 


— 

— 

200 


'ebo 



Ba 

0 


— 

2 


2 

mA 

VCEO(sus) 




O.ia 

0 

mm 

— 

EH 

— 

V 

hpE 


3 


3a 


ESI 


BS9i 

— 


VBE(sat) 




3a 

[gina 

— 

1^ 



___ 

VcE(sat) 




mm 

QilQ 

— 

2 


2 


vf 




■a 


— 

1.8 

— 

1.8 





Ei 


2.5C 

— 

2.5C 

— 


i^ejc 






— 

2.08 

— 

2.08 

“C/W 


® Pulsed: Pulse duration = 300 jis, duty factor = 1.5%. Ip value. c Typical value. 


ELECTRTICAL CHARACTERICS, At Case Temperature: (Tq) = 25"C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 








Vdc 


Adc 

BDX53B 

BDX53C 

UNITS 


EES 

VcE 

Vbe 

Ic 

>B 

Min. 

Max. 

Min. 

Max. 


'CEO 


mm 



0 

_ 

500 

_ 

_ 






0 

_ 


— 

500 

mA 

ICBO 

80 





_ 

200 

_ 


100 







— 

200 


'EBO 



—5 

0 



2 

— 


mA 

VCEO(sus) 




liTOi 

0 

■a 

— 

B 2 I 2 I 

— 

V 

hPE 


3 


■a 



— 


— 


VBE(sat) 




■a 


— 


— 

Ea 


VcE(sat) 




3a 

0.012 

_ 

2 

_ 

2 


Vp 




■1 


— 

1.8 

_ 

1.8 

V 




19 


2.5C 

— 

2 . 5 c 

— 


RflJC 






- 

2.08 

_ 

2.08 

«C/W 


« Pulsed: Pulse duration = 300/^s, duty factor = 1.5%. Ip value. c Typical value. 




























































































SIGNAL CURRENT GAIN{hfe) 


Power Transistors 


BDX53, BDX53A, BDX53B, BDX53C 


100 CASE TEMPERATURE(Tc)»25*C 
(CURVES MUST BE DERATED 
6 LINEARLY WITH INCREASE 
IN TEMPERATURE) 



COLLECTOR-TO- EMITTER VOLTAGE (Vce)- V 

92CM-32Z54 

Fig. 2—Maximum operating areas for all types. 


NOTE: CURRENT DERATING AT CONSTANT 
VOLTAGE APPLIES ONLY TO THE DISSIPATION- 
LIMITED PORTION AND THE Is/b "LIMITED I 
PORTION OF MAXIMUM OPERATING AREA 
CURVE. DO NOT DERATE THE 
SPECIFIED VALUE FOR MAX 


10=8 COLLECTOR-TO-EMITTER V0LTAGE(Vce)=3V- 

„ 6 CASE TEMPERATURE(Tc)=25°C - 

y 4 -1--h- 



CASE TEMPERATURE (Tc)-*C 

92CS-206 

Fig. 3—Derating curve for all types. 


COLLECTOR CURRENT(Ir)- 


Fig. 4‘-Typical dc-beta characteristics for all 
types. 


I 

— 

— 


- 




- 


\ 


COLLECTOR CURRENT (Iq 
I COLLECTOR-TO-EMITTER 
- CASE TEMPERATURE (Tc) 

-1-1_Ljj-1_ 

i-aA 

/OLTAGE ( Vcc)' 

•ES'C 



® ® I ^ ^ ® ®I0 ^ 

FREQUENCY (1)- 


'O^OLLECTOR-TO-EMITTER VOLTAGE (Vcg)* 3V ; 
CASE TEMPERATURE (Tc )*26*C I 


Fig. 5—Typical small-signal gain for all types. 


0 12 3 4 5 

BASE-TO-EMITTER VOLTAGE (VnpHV 

92CS-3Z257 

Fig. 6—Typical transfer characteristics for all 

















































































ICOLLECTOR-TO-EMITTER SATURATION VOLTAGE] 
LVcE(sat)] —V 


Power Transistors 


BDX53, BDX53A, BDX53B, BDX53C 


CASE TEMERATURE (T(; ) = 25‘’C ' i 

hFE = 250 




III 



0 2.5 5 75 10 

COLLECTOR CURRENT {Ic)-A 

92CS-32258 

Fig. 7—Typical saturation characteristics for 
all types. 


■ COLLECTOR CURRENT (T^. ) = 0 5 Ar J. : : ! 

::::::;:|cASE temperature(T c) = a5'’c 
0 12 3 4 

base CURRENT(lB)-mA 9205-32259 

Fig. 8—Typical saturation characteristics for 
all types. 


10-1 COLLECTOR SUPPLY VOLTAGE (V, 

•.r)-30V 



lB|'-i82 hpE “250 









'f 


--- 

-- ^ 









2 e 












_ 



4 -- 





0,1 










' COLLECTOR CURRENl 

(rc)-A 


Fig. 9—Typical saturated switching-time 
characteristics for all types. 






















Power Transistors 


BDX83, BDX83A, BDX83B, BDX83C 


File Number 955 


15-Ampere N-P-N Darlington 
Power Transistors 

40-60-80-100 Volts, 125 Watts 
Gain of 1000 at 5 Amperes 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching 

■ Hammer drivers 

■ Series and shunt regulators 

■ Audio amplifiers 


TERMINAL DESIGNATIONS 



The BDX83, BDX83A, BDX83B, and BDX83C are monolithic 
silicon n-p-n Darlington transistors designed for low and 
medium-frequency power applications. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. 

These devices are supplied in the JEDEC TO 220AA steel 
hermatic package. 



Fig. 1—Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


''CBO . 

BDX83 

. 45 

BDX83A 

60 

BOX83B 

80 

BDX83C 

100 

V 

VcEO^s^s) . 

. 45 

60 

80 

100 

V 

^EBO . 

. 5 

5 

5 

5 

V 

•c . 

. 10 

10 

10 

10 

A 

‘cm . 

. 15 

15 

15 

15 

A 

‘b . 

. 0.25 

0.25 

0.25 

0.25 

A 

^T 

Tp < 25^C . 

. 125 

125 

125 

125 

W 


Tq 25°C . Derate linearly at 0.714 W/°C 

Tj^g, Tj . . -65 to +200 - °C 

Tl 


At distances ^ 1/32 in. (0.8 mm) 
from seating plane for 10 s max. 


OC 


235 














Power Transistors 


BDX83, BDX83A, BDX83B, BDX83C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C Unless Otherwise 
Specified 


CHARAC¬ 

TERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDX83 

BDX83A 

VcE 

^EB 

Vbe 

'c 

‘b 

Min. 

Max. 

Min. 

Max. 

‘CEO 

20 

30 




0 

0 

— 

1 

_ 

1 

mA 

'CEV 

45 

60 


-1.5 

-1.5 



— 

0.5 

— 

0.5 

Tc=150°C 

45 

60 


-1.5 

-1.5 



- 

3 

— 

3 

'ebo 


5 


0 


- 

5 

- 

5 

mA 

Vceo<5“s> 




O.ia 

0 

45 

- 

60 

- 

V 

hpE 

3 

3 

3 



ia 

5a 

lOa 


750 

1000 

250 

- 

750 

1000 

250 

- 


^BE 

3 

3 



5a 

lOa 


— 

2.8 

4.5 

~ 

2.8 

4.5 

V 

VQgIsat) 




5a 

O.Oia 

- 

2 

- 

2 

V 

Vp 




-10 


- 

4 

- 

4 

f = 1 kHz 

5 



1 


1000 

- 

1000 

- 


|hfe| 

f = 1 MHz 

5 



1 

1 

20 

- 

20 

- 


'S/b 
t = 1 s, 
non rep. 

35 

50 

30 


! 



2.2 

4.16 

- 

0.9 

4.16 

- 

A 

R0JC 






- 

1.4 

- 

1.4 

°c/w 


^Pulsed; Pulse duration = 300 /iS, duty factor = 1.8%. 



Fig. 2—Derating curves for all types. 



Fig. 3 — Typical dc-beta characteristics for all types. 






Power Transistors_ 

BDX83, BDX83A, BDX83B, BDX83C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^0 Unless Otherwise 
Specified 


CHARAC¬ 

TERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BDX83B 

BDX83C 

VcE 

Veb 

VbE 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

'CEO 

40 

50 




0 

0 

- 

1 

- 

1 

mA 

>CEV 

80 

100 


-1.5 

-1.5 



— 

0.5 

— 

_ 

0.5 

Tc =150OC 

80 

100 


-1.5 

-1.5 



— 

3 

- 

3 

•ebo 


5 


0 


- 

5 

- 

5 

mA 

VcEo(s^s) 




0.1^ 

0 

80 

- 

100 

- 

V 

hpE 

3 

3 

3 



ia 

5 a 

109 


750 

1000 

250 

- 

750 

1000 

250 

- 


'^BE 

3 

3 



5 a 

103 


— 

2.8 

4.5 

— 

2.8 

4.5 

V 

< 

o 

m 




59 

0.019 

- 

2 


2 

V 

Vp 




-10 


- 

4 

- 

4 

^fe 

f = 1 kHz 

5 



1 


1000 

- 

1000 

- 


1 '^fel 

f = 1 MHz 

5 



1 


20 

- 

20 

- 


's/b 

t = 1 s, 
non rep. 

70 

85 

30 





0.37 

4.16 

- 

0.25 

4.16 

- 

A 

RflJC 






- 

1.4 

- 

1.4 

°c/w 


^Pulsed; Pulse duration = 300 duty factor = 1.8%. 




Fig. 4 — Typical small-signal gain for all types. 


Fig. 5 — Typical input characteristic for all types. 
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BDX83, BDX83A, BDX83B, BDX83C 



9ZCM-29I44 

Fig. 6 — Maximum operating area for all types. 



92CS-I9924RI 

Fig. 7 — Typical transfer characteristics for all types. 



92CS 19925 

Fig. 8 — Typical output characteristics 
for all types. 




Fig. 9 — Typical saturation characteristics 
for all types. 


Fig. 10— Typical saturated switching-time 
characteristics for all types. 























































































































Power Transistors 


BDX83, BDX83A, BDX83B, BpX83C 



Ib, and 102 are measured with TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER. OR EQUIVALENT 
92CS-i992tn2 


Fig. 11 — Circuit used to measure 
saturated-switching times. 





Fig. 12 — Phase relationship between input curren 
and output current showing reference 
points for specification of switching 
times. 


2-410 








Power Transistors 


File Number 819 


BDY29 


High-Power High-Current Transistor 

Silicon N-P-N Devices for Applications 
in Industrial and Commercial Equipment 

Features: 

■ High dissipation capability 

■ High Vq£x ratings 

■ 15-A specification for hpg and VQp(sat) 

■ Low saturation voltage with high beta 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 



The RCA-BDY29 is a silicon n-p-n transistor intended for a 
wide variety of high-power high-current applications: Typi¬ 
cal applications for the BDY29 include power-switching cir¬ 
cuits, audio amplifiers, series and shunt-regulators, driver 
and output stages, dc-to-dc converters. Inverters, and sole¬ 
noid (hammer)/relay driver service. 

The device is supplied in the popular JEDEC TO-204AA 
package. 


MAXIMUM RATINGS, Abso/ute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER VOLTAGE. 

With -1.5 V (Vbe) & Rbe = 100 12. 

With base open .. 

EMITTER-TO-BASE VOLTAGE. 

CONTINUOUS COLLECTOR CURRENT . 

PEAK COLLECTOR CURRENT. 

CONTINUOUS BASE CURRENT . 

TRANSISTOR DISSIPATION: 

At case tennperatures up to 25 C. 

At case temperatures above 25 C . 

TEMPERATURE RANGE: 

Storage & Operating (Junction). 

PIN TEMPERATURE (During soldering): 

At distance ^ 1/32 in. (0.8 mm) from seating plane for 10 s max. 


^CBO 

100 

V 

VCEX 

90 

V 

^'CEO 

75 

V 

^EBO 

7 

V 

‘c 

30 

A 

6" 

30 

A 

‘b 

7.5 

A 

Pt 


220 

See Figs. 1 and 2 

W 


-65 to 200 

°C 


230 

°C 
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Power Transistors 


BDY29 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C Unless Otherwise Specified 


CHARACTERISTIC 

SYMBOL 







VCB 

< 

o 

m 

Vbe 

•c 

■b 



Collector Cutoff Current: 

With emitter open 

•CBO 

100 





- 

1 

mA 

With base-emitter junction reverse-biased 

•CEX 


100 

-1.5 



- 

1 

mA 

With base-emitter junction reverse-biased 
&Tc= 150°C 

•CEX 


100 

-1.5 



- 

10 

mA 

With base open 

'CEO 


60 



0 

- 

2 

mA 

Emitter Cutoff Current 

•ebo 



-7 

0 


- 

2 

mA 

DC Forward Current Transfer Ratio 

hFE 


2 


15^ 


15 

60 

V 

Collector-to-Emitter Sustaining Voltage: 

With base-emitter junction reverse-biased 
(Rbe)= 100^2 

VcEX^sus) 



-1.5 

0.2 


90 


With external base-to-emitter resistance 
(Rbe) = loon 

Vcer(sus) 




0.2 


85 

- 

V 

With base open 

VcEO<sus) 




0.2 

0 

75 

- 

V 

Base-to-Emitter Voltage 

Vre 


4 


30^ 


- 

3.5 

V 

Collector-to-Emitter Saturation Voltage 

VcE(sat) 




153 

1.5 

- 

1.2 

V 

Second-Breakdown Collector Current: 

With base forward-biased and 1 -s, 
nonrepetitive pulse 

•s/b^ 


60 




3.66 


A 

Magnitude of Common-Emitter, Small-Signal, 
Short-Circuit, Forward Current Transfer Ratio: 
f = 0.05 MHz 

hfe] 


4 


1 


4 

16 

(Typ.) 


Common-Emitter, Small-Signal, Short-Circuit, 
Forward Current Transfer Ratio: 
f = 1 kHz 

*^fe 


4 


1 


40 



Thermal Resistance: 

Junction-to-Case 





_i 


- 

0.8 

°C/W 


^Pulsed; pulse duration = 300 /ns, rep. rate == 60 Hz; duty factor < 2%. 

*^ls/b's defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base junction 
forward biased for transistor operation in the active region. 


2-412 











BDY29 



2 468 10 2 468 |(j)o 2 4 6 8 

COLLECTOR-TO-EMITTER VOLTAGE (VcE^-V 92CS-24 

Fig. 1 — Maximum operating areas. 



Fig. 2 — Dissipation derating curve. 


Fig. 3 — Typical dc beta characteristics. 


































Power Transistors 


BDY29 



Fig. 4 — Typical saturation-voltage characteristics. 



92CS-I950I 



OR-TO-EMITTEf 

VOLTAGE (Vce) 

1^ ::::::::::: 

is [[j[jj[j[[j 


:::::: 

:::::: 

:::::: 


1: 

:E 

i ill 

lisp:! 

:::::::: 

:::::::: :: :::v 


::::::::::: 

:: 

:: ::::::::::: 



E:::::::;;:;:::: 

:: ::::::::::: 

:: 

* ••••••»■ 

sUsisis 'iS 


I: 

I ::::::::: 


:::::::::::::::::: 

11 lilHlillll 

I "SSSSSSSS 



11 llllllilui 

:: 


:::::: 

:::::::::::::::::: 

1: 



lllllllilll 

:: 

:: 

::::::::::: 


O' 0.5 I 1.5 


BASE-TO-EMITTER VOLTAGE (Vgg)—V 

92CS-I9S06 

Fig. 5 — Typical input characteristics. 



92CS-19500 


Fig. 6 — Typical output characteristics. 


Fig. 7 — Typical transfer characteristics. 
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Power Transistors 


File Number 1215 


BDY55, BDY56 


High-Current, High-Power, High-Speed 
Silicon N-P-N Planar Transistors 

Devices for Switching and Amplifier Circuits in Industrial and 
Commercial Applications 


Features: 

■ Maximum operating area curves for dc and pulse operation 

■ Large-signal power amplification 

■ High-current fast switching 


The RCA-BDY55 and BDY56 are epitaxial silicon n-p-n 
planar transistors. They differ in voltage ratings and 
leakage-current. 

The high current-handling capability of these transistors in 
conjunction with fast switching speeds make them 
especially suited for switching-control amplifiers, power 
gates, switching regulators, converters, and inverters. Other 
recommended applications include dc-rf amplifiers and 
power oscillators. These transistors are supplied In the steel 
JEDEC TO-204AA hermetic package. 


2 


TERMINAL DESIGNATIONS 


c 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


BDY55 BDY56 


VcBO. 100 150 V 

VcEo. 60 120 V 

Vebo ... 7 - V 

Ic... .15 _ A 

Ib... .7_A 

Pt 

Tc = 25°C. 117- W 

Tstfl. Tj ..... .-65 to +200 _ °C 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 230 °C 




Fig. 1 - Dissipation derating curves for both types. 


Fig. 2 - Typical gain-bandwidth product for both types. 
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Power Transistors 


BDY55, BDY56 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25 °C Unless 
Otherwise Specified. 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BDY55 

BDY56 

ESI 

Pill 

Vbe 

IS 

wm 

Min. 

Max. 

Min. 

Max. 


30 

60 


■ 


0 

0 

B 

0.7 

H 

0.5 

mA 

•CEV 

100 

150 


-1.5 

-1.5 



B 

5 

H 

3 


100 

150 


-1.5 

-1.5 



B 

30 

— 

30 

•ebo 


7 


0 


— 

5 

— 

3 

mA 

hpE 

H 

■ 

■ 

4a 

10a 


20 

10 

70 

20 

10 

70 



4 



1 


10 

— 

10 

— 

MHz 

VcEp(sus)'’ 




0.2 

0 

60 

B 

120 

— 

V 


4 



4 


— 

1.8 

— 

1.8 

VcE(sat) 




H 

4 

3.3 

B 

1.1 

2.5 

H 

1.1 

2.5 


■ 

■ 

■ 

5 

1.0 

B 

0.5 

B 

0.5 

AjS 


1 

1 

■ 

5 

Ibi = 

1 A 

IB2 = 
-0.5 A 

1 

2 

1 

2 


10 

_ 


10 



1.5 


1.5 

°c/w 


a Pulsed; pulse duration 350 ps, duty factor = 2%. 

b CAUTION: The sustaining voltages Vceo(sus), MUST NOT be measured on a curve tracer. These 
sustaining voltages should be measured by means of the test circuit. 
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1 
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0 0.5 1.0 1.5 2.0 2.5 3.0 

BASE-TO-EMITTER VOLTAGE (Veg) - V 

92CS-3224T 


Fig. 3 - Typical transfer characteristics for both types. 


bJ 

U. 

£ 

1 

1 ^ 
1 





■ 

■ 

u 


■ 

III 


■ 

1 

1 

1 

1 

i 

B 

i 



1 



1 


i 

1 

1 


B 

I 



B 

1 


1 


1 " 
I 

0 0 

S 

I 

H 

i 


1 

1 


B 

! 

! 

1 


B 

B 

EE 

SB 


3 

S| 

B 


■ 

1 

10 


■ 

11 

11 

1 

1 

11 

■ 

■ 

1 

1 

IB 


aoi 0.1 I 10 40 

COLLECTOR CURRENT (Ij.)--A 

92CS-32246 


Fig. 4 - Typical dc beta characteristics for both types. 
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Power Transistors 


BDY58R 


File Number 1206 


Silicon N-P-N 


TERMINAL DESIGNATIONS 


Switching Transistors 

For Switching Applications in 
Industrial and Commercial Equipment 

Features: 

• Vceo- 160 V 

m Ic —25 A 
m Pj ~175W 



JEDEC TO-204AA 


The RCA-BDY58R is a silicon n-p-n power transistor featur¬ 
ing fast switching speeds, low saturation voltage, and high 
safe-operating (SOA) ratings. It is specially designed for 
converters, inverters, pulse-width-modulated regulators, and 
a variety of power switching circuits. 

The RCA-BDY58R transistor is supplied in a steel JEDEC 
TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

V CBO . 

V CEO . 

VcEX 

Vbe=-1.5 V. 

V EBO . 

Ic. 

I CM. 

Ib.. 

Pt: 

At Tc up 25° . 

Tj, Tstg . 

Tl: 

At distances >1/16 in. (1.58 mm) from case for 10 s max. 


BDY58R 

. 250 V 

. 160 V 

. 250 V 

. 8V 

.25 A 

. 50 A. 

. 8A 

. 175 W 

-65 to + 200°C 

. 235°C 
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Power Transistors 


BDY58R 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25^C 
unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BDY58R 

< 

o 

m 

UJ 

ID 

> 

'c 


Min. 

Typ. 

Max. 

•CBO 

VCB 

200 

— 

— 

0 

— 

0.1 

1 

mA 

'CER RbE = 10Q, 

Tc = 100'’C 

180 

— 

— 


— 

— 

10 

•ebo 

— 

-5 

0 

— 

— 

0.1 

0.5 

VCEO(sus)b 

— 

— 

0 . 2 a 

— 

160 a 

— 

— 

V 

V(BR)EBO Ie = 005A 

— 

— 

0 

— 

8 

— 

— 

VBE(sat) 

— 

— 

10 a 

1 

— 

0.9 

2 

VcE(sat) 

— 

— 

10 a 

1 ■ 

— 

0.2 

1.4 

hpE 

4 

4 

— 

10 a 

20 a 

— 

20 

20 

60 


Tc= -SOX 

4 

— 

10 a 

— 

10 ' 

— 

— 

fT 

15 

— 

1 

— 

10 

48 

— 

MHz 

^on 

Vcc 

75 V 

— 

15 

1.5 

— 

0.3 

1 

MS 

toff 

Obi ='b2) 


15 

1.5 


1.2 

2 

Rejc 

— 

— 

— 

— 

— 

— 

1 

X/W 


^Pulsed, pulse duration = 300 pts, duty factor < 2%. 

^CAUTION: Sustaining Voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 




Fig. 1 — Dissipation and Is/b derating curve. 


Fig. 2 — Typical thermal-response 
characteristic. 
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Power Transistors 


BDY58R 



10 ” ”100 
COLL ECTOR-TO-EMITTER VOLTAGE (Vq^ )-V 

92CM-32I52 

Fig. 3 — Maximum safe-operating areas (Tc = 25° C). 



Fig. 4 — Typical dc beta characteristics. 



Fig. 6 — Typical base-to-emitter saturation 

voltage as a function of collector current. 



Fig. 5 — Typical collector-to-emitter saturation 
voltage characteristics. 



COLLECTOR CURRENT (Iq) —A 

92CS-32I53 

Fig. 7 — Typical gain-bandwidth product. 




























































































































RISE, STORAGE,AND FALL TIMES (t^. 


Power Transistors 


BDY58R 


CASE TEMPERATURE (Tcl = 25'C 


BASE CURRENT (Ib)=0. 
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COLLECTOR CURRENT (Ic)—A 


Fig. 8 — Typical output characteristics. 


Fig. 9 — Typical saturated-switching-time 
characteristics as a function of 
collector current. 
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COLLECTOR-TO-BASE VOLTAGE (Vcb)—V OR 
EMITTER-TO-BASE VOLTAGE (V^b)—V 

92CS-3I459 


Fig. 10 — Typical switching-time characteristics 
at Tc = 125°C as a function of 
collector current. 


Fig. 11 — Typical common-base input (Cjbo) of 
output (Cobo) capacitance 
characteristics. 


















Power Transistors 


BDY90, BDY91, BDY92 


File Number 1289 


High-Speed Silicon N-P-N 
Planar T ransistors 

Devices for Switching and Amplifier 
Circuits in Industrial and Commercial 
Applications 

Features: 

■ Maximum operating area curves 
for dc and pulse operation 


TERMINAL DESIGNATIONS 



92CS-27516 

JEDEC TO-204AA 


The RCA-BDY90, BDY91, and BDY92 are epitaxial silicon 
n-p-n planar transistors. They differ in breakdown-voltage 
ratings, leakage-current, and dc-beta values. 

The high current-handling capability of these transistors in 
conjunction with fast switching speeds make them especially 
suited for switching-control amplifiers, power gates, 
switching regulators, converters, and inverters. Other 
recommended applications include dc-rf amplifiers and 
power oscillators. These transistors are supplied In the steel 
JEDEC TO-204AA hermetic plackage. 



Fig. 1 - Dissipation derating curves for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

VcEx(sus) 

Vbe= -1.5 V. 

VcEo(sus). 

Vebo. 

Ic . 

IcM. 

Ib . 

Pt 

Tc<75^C . 

Tc<25‘’C, Vce>28V. 

Tc>25‘‘C, Vce>28V. 

Tj, Tstg. 

Tl 

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


BDY90 

BOY91 

BDY92 


120 

100 

80 

V 

120 

100 

80 

V 

100 

80 

60 

V 


6 

10 

15 

2 


- 40- W 

— See Fig. 1 - 

See Figs. 1 & 4 - 

- -65 to 175 - °C 

- 175 - OQ 
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Power Transistors 


BDY90, BDY91, BDY92 


ELECTRICAL CHARACTERISTICS, at Case Temperature {Tq) =25° C 
Unless Otherwise Specified 


Characteristic 

Test Conditions 

Limits 

Units 

Voltage 

Vdc 

Current 

A dc 

BDY90 

BDY91 

BDY92 

VCE 

Vbe 

Ic 

IB 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

ICEX 

Tc = 150 °C 

120 

100 

80 

-1.5 

-1.5 

-1.5 

■ 

■ 

H 

3 

B 

3 

B 

3 

im 

hpE 

2 

5 

5 

■ 

ia 

5 a 

10 a 

■ 

35 

30 

20 

120 

35 

30 

20 

120 

35 

30 

20 

120 

■ 

Ihfel 

f = 5 MHz 

5 

■ 

0.5 

■ 

14 

Typ. 

■ 

14 

Typ. 

B 

14 

Typ. 

B 

■ 

VcEO(sus)b 



0.2 

0 

100 

- 

80 

- 

60 

- 

V 

VCEX(sus)b 


-1.5 

0.2 

0 

120 

- 

100 

- 

80 

- 

VeBO 

Ie = 0,05 A 



0 


6 

- 

6 

- 

6 

- 

VcE(sat) 



5 a 

10 a 

0.5 

1 

— 

0.5 

1.5 

_ 

0.5 

1.5 

_ 

0.5 

1.0 

V 

VBE(sat) 

■ 


5 a 

10 a 

0.5 

1 

— 

1.2 

1.5 

_ 

1.2 

1.5 

_ 

1.2 

1.5 

V 

> 

o 

CO 

II 

O 

o> 

■ 


5 

0 . 5 c 

- 

0.35 

- 

0.35 

- 

0.35 


> 

o 

CO 

II 

o 

■ 


5 

0 . 5 c 

- 

1.3 

- 

1.3 

B 

1.3 

> 

o 

CO 

II 

o 

O 

> 



5 

0 . 5 c 

- 

0.2 

- 

0.2 

- 

0.2 

RtfjC 

10 


10 


- 

2.5 

- 

2.5 

- 

2.5 

°c/w 


a Pulsed: pulse duration = 300 ps, duty factor < 2 %. c Ig^ = ~IB2 

b CAUTION: The sustaining voltage VcEO(sus) and Vvex MUST NOT be measured on a curve tracer. 


150 

”IIj 

b. 

t 125 
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0 : 

VcE-SV 

Tj-25*C 
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COLLECTOR CURRENT (Ic) — A 

92CS-3360I 



Fig.2 - Typical dc beta characteristics 
for all types. 


Fig.3 - Typical gain-bandwidth product 
for all types. 
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Power Transistors 


BDY90, BDY91, BDY92 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 92CM-33S99 


Fig.4 - Maximum operating areas for all types. 



Fig.5 - Typical collector leakage current 
vs. junction temperature for all types. 



Fig.7 - Typical collector-to-emitter satu¬ 
ration voltage characteristics as a 
function of junction temperature 
for all types. 



ration voltage characteristics as a 
function of collector current 
for all types. 
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COLLECTOR CURRENT (Iq) — A 92CS-33606 

Fig.8 - Typical base-to-emitter satu¬ 
ration voltage characteristics as a 
function of collector current 
for all types. 
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Power Transistors 


BDY90, BDY91, BDY92 



Fig.9 - Typical base-to-emitter satu¬ 
ration voltage characteristics as a 
function of junction temperature. 
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Power Transistors 


BFT19, BFT19A, BFT19B 


File Number 683 


Silicon P-N-P 

High-Voltage Planar Transistors 

For High-Speed Switching and Linear-Amplifier 
Applications in Military, Industrial and Commercial Equipment 

Features: 

■ Maximum safe-area-of-operation curves 

■ High voltage ratings: 

VcBO * -^00 V max. (BFT19B); -300 V max. (BFT19A); 

-200 V max. (BFT19) 

VcEotsus) = -350 V max. (BFT19B); -250 V max. (BFT19A); 

-150 V max. (BFT19) 


RCA-BFT19, BFT19A, and BFT1:9B are silicon p-n-p tran¬ 
sistors with high breakdown voltages, high frequency response, 
and fast switching speeds. These transistors differ in their 
voltage ratings. 

Typical applications include high-voltage differential and 
operational amplifiers; high-voltage inverters, and high-voltage, 
low-current switching and series regulators. 


TERMINAL DESIGNATIONS 



92CS-27512 

JEDEC TO-205AD 


MAXIMUM H/KIXUGS, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With base open. 

With external base-to-emitter resistance (RgE^ = 10012. 

EMITTER-TO-BASE VOLTAGE . 

COLLECTOR CURRENT (Continuous). 

BASE CURRENT (Continuous) . 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C. 

At case temperatures above 25°C ... 

At ambient temperatures up to 25°C. 

At ambient temperatures above 25°C. 

TEMPERATURE RANGE: 

Storage and Operating (Junction) . 

PIN TEMPERATURE (During Soldering): 

At distance > 1/32 in. (0.8 mm) from case for 10 s max. 



BFT19 

BFT19A 

BFT19B 


VcBO 

-200 

-300 

-400 

V 

VcEO^s^s) 

-150 

-250 

-350 

V 

Vcer(sus) 

-200 

-300 

-400 

V 

Vebo 

-5 

-5 

-5 

V 

•c 

-1 

-1 

-1 

A 

‘b 

Pt 

-0.5 

-0.5 

-0.5 

A 


5 5 5 W 


See Figs. 1 & 4. 

Ill W 

Derate linearly at 5.7 mW/°C 

• -65 to 200-► °C 

• - 255 -► °C 
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Power Transistors 


BFT19, BFT19A, BFT19B 


ELECTRICAL CHARACTERISTICS. At Case Temperature (Tq) = 25°C 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

mA 

BFT19 

BFT19A 

BFT19B 

''CB 

''CE 

Veb 

'c 

'e 

'b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Collector-Cutoff Current: 

With emitter open 

'CBO 

-100 

-200 

-300 





0 

0 

0 

- 

-100 

- 

-100 

- 

-100 

mA 

Emitter-Cutoff Current 

•ebo 



-5 

0 



- 

-100 

- 

-100 

- 

-100 

mA 

DC Forward-Current 

Transfer Ratio 

•^FE 


-10 

-10 

-10 


-10 

-30 

-50 



20 

25 

20 

- 

20 

25 

20 

- 

20 

25 

20 

- 


Collector-to-Emitter Sustaining 

Voltage (See F/gs. 2 and 3): 

With base open 

VcEO*s^s> 




-10 


0 

-150a 


-250a 


-350a 


V 

With external base-to-emitter 
resistance (Rgg) = 100 

Vcer(sus) 




-10 



-200a 

- 

-300a 

- 

-400a 

- 

V 

Base-to-Emitter Saturation Voltage 

Vggisat) 




-30 


-3 

- 

-1.8 

- 

-1.8 


-1.8 

V 

Collector-to-Emitter Saturation Voltage 

VcE(sat) 




-10 

-30 


-1 

-3 

- 

-1 

-2.5 

- 

-1 

-2.5 


-1 

-2.5 

V 

Common-Emitter, Small-Signal, Short- 
Circuit, Forward-Current Transfer 
Ratio (at 1 kHz) 

•^fe 

1 

-10 


-5 



25 

- 

25 

- 

25 

- 


Magnitude of Common-Emitter, Small- 
Signal, Short-Circuit Forward- 
Current Transfer 

Ratio (at 5 MHz) 



-10 


-30 


i 

5 

- 

5 

- 

5 1 

- 


Common-Base, Short-Circuit, Input 
Capacitance (at 1 MHz) 

Cib 



-5 

' 

0 



- 

75 

- 

75 

- 

75 

pF 

Output Capacitance (at 1 MHz) 

Cob 

-10 




0 


- 

15 

- 

15 

- 

15 

pF 

Second-Breakdown** Collector Current: 
With base forward biased® 

's/b** 

-100 


1 

1 




-50 

_ 

-50 

_ 

-50 

_ 

mA 

Thermal Resistance: 

(Junction-to-Case) 

^dJC 







- 

35 

_ 

35 

_ 

35 

°C/W 


® CAUTION: The sustaining voltages Vq^qIsus) and VQgp(sus) MUST NOT be measured on a curve tracer. 

The sustaining voltage should be measured by means of the test circuit shown in Fig. 2. 

^ Regions for safe-operation with forward bias are shown in Fig. 1. 

® Specified value of Ig/j^ for given value of Vq^ as base voltage is increased from zero in a positive direction. 

^ *S/b defined as the current at which second breakdown occurs at a specified collector voltage. 



Power Transistors 


BFT19, BFT19A, BFT19B 



92CS-22544 


































































































































































BASE CURRENT (lB) — mA DC FORWARD-CURRENT TRANSFER RATIO (hpE) 


Power Transistors 


BFT19, BFT19A, BFT19B 


^ loo—-_ 

--Ip-iiipii" i'jr I iiiiiiiiii 

H<n25--m-- 

^_ Fm-l .:.l jJ ! . l 

0 25 50 75 100 125 150 175 200 

CASE TEMPERATURE (Tj.) — "C 

92LS-I469RI 



0 -20 -40 -60 -80 -100 -120 

COLLECTOR CURRENT (Ic)—mA 


Fig. 2 — Dissipation derating curve. 


Fig. 3 — Typical collector-to-emitter saturation voltage. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) =10 
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COLLECTOR-TO-EM(TTER VOLTAGE (Vce) 
CASE TEMPERATURE (Tc) = 25“C 

60-,-1-r-rn-r-1-r 
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COLLECTOR CURRENT dc)- 


Fig. 4 — Typical dc-beta characteristics. 


COLLECTOR CURRENT (Ic) - mA 

Fig. 5 — Typical gain-bandwidth product. 


ICOLLECTOR-TO-EMITTER VOLTAGE (Vce) = -IOV 





-0.3 -0.4 

BASE-TO-EMITTER VOLTAGE (Vbe)- 


PULSE DURATION = 30 >xs 
REPETITION RATE = 100 H: 

COLLECTOR SUPPLY VOLTAGE (V(-c) = -IOOV 
CASE TEMPERATURE (Tc) = 25‘’C 


0 20 40 60 80 

COLLECTOR CURRENT (Ic)- 


Fig. 6 — Typical input characteristics. 


Fig. 7 — Typical turn-on time characteristic. 





































Power Transistors 


BFT19, BFT19A, BFT19B 




Fig. 8 — Typical output characteristics. 


Fig. 9 — Typical storage-time characteristic. 



Fig. 10— Typical transfer characteristics. 



COLLECTOR CURRENT (Ic) —mA 

92CS-I75I3 

Fig. 11 — Typical fall-time characteristic. 




COLLECTOR-TO'EMITTER VOLTAGE (Vce)—V 
92CS-225A5 

The sustaining voltage acceptable when the trace falls 

to the right and above point "A" for type BFT19. The trace must fall 
to the right and above point "B" for type BFT19A, and point "C" 
forBFT19B. 


Fig. 12 — Circuit used to measure sustaining voltages, Vceo(sus) 
and Vcer(sus). 


Fig. 13 — Oscilloscope display for measurement 
of sustaining voltages. 




































Power Transistors 


File Number 815 


BFT28, BFT28A, BFT28B, BFT28C 


Silicon P-N-P 
High-Voltage Transistors 

For High-Speed Switching and Linear-Amplifier 

Applications in Military, Industrial and Commercial Equipment 

Features: 

■ Maximum safe-area-of-operation curves 

■ High voltage ratings: 

VcBO = ”‘•50 V max. (BFT 28); -200 V max. (BFT28A); 

-250 V max. (BFT 28 B); -300 V max. (BFT28C) 

VcEO^sus) = -100 V max. (BFT 28); -150 V max. (BFT28A); 

-200 V max. (BFT28B); -250 V max. (BFT28C) 


TERMINAL DESIGNATIONS 



92CS-27512 

JEDEC TO-205AD 



The RCA-BFT28, BFT28A, BFT28B and BFT28C are silicon 
p-n-p transistors with high breakdown voltages, high fre¬ 
quency response, and fast switching speeds. 

These transistors differ primarily in their voltage ratings. 
Typical applications include high-voltage differential and 
operational amplifiers: high-voltage inverters; and high- 
voltage, low-current switching and series regulators. 

All types are supplied in the JEDEC TO-205AD package. 



MAXIMUM RATINGS, Absolute-Maxi mum Values: 


Fig. 1 — Dissipation derating curve. 




1 BFT28 

BFT28A 

BFT28B 

BFT28C 


COLLECTOR-TO-BASE VOLTAGE. 

^CBO 

-150 

-200 

-250 

-300 

V 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 







With external base-to-emitter resistance (R0g) = 100 fl . 

Vppp(sus) —150 

-200 

-250 

-300 

V 

With base open . 

Vqcq(sus) —100 

-150 

-200 

-250 

V 

EMITTER-TO-BASE VOLTAGE . 

^EBO 

-4 

-4 

-4 

-4 

V 

COLLECTOR CURRENT . 

‘c 

-1 

-1 

-1 

-1 

A 

BASE CURRENT. 

‘b 

-0.5 

-0.5 

-0.5 

-0.5 

A 

TRANSISTOR DISSIPATION; 







At case temperatures up to 25 C . 

At Tomr^ordTi iroc Al^nv/o 


5 , 

5 5 

5 

W 

rAl Cdot; t.d1l|Jt;l dlUl dUvlvc ... 

At ambient temperatures up to 50°C . 


1 

1 1 

1 

W 

At ambient temperatures above 50 C .Derate linearly at 


5.7 

5.7 

5.7 

5.7 

mW/°C 


TEMPERATURE RANGE: 

Storage and Operating (Junction) ..65 to +200 - C 

LEAD TEMPERATURE (During soldering): 

At distance ^ 1/32 in. (0.8 mm) from seating plane for 10s max. - 255 - C 
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Power Transistors 


BFT28, BFT28A, BFT28B, BFT28C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 


CHARACTERISTIC 


TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

mA dc 


BFT28A 


VcE 

Veb 

m 

B 


jjQ^QIIII 


miQiQi 

Collector-Cutoff Current: 

With emitter open 





■ 

■ 

■ 

B 

■ 

B 

ma 

Emitter-Cutoff Current 




-4 

0 



-100 

- 

-100 

pA 

DC Forward-Current Transfer Ratio 

j^QHj 


-10 





- 

20 

- 


Collector-to-Emitter Sustaining 
Voltage: 

With base open 
(See Figs. 12 and 13) 

VcEO^sus) 


1 

1 

-10 

1 

■ 

1 

-150^ 

1 

V 

With external base-to-emitter 
resistance (Rg£) = 100^2 

Vcer(sus) 


■ 

■ 

-10 

■ 


■ 

-200^ 

- 

V 

Base-to-Emitter Saturation Voltage 

Vgglsat) 




ngm 

B 

- 

-1.5 

- 

-1.5 

V 

Collector-to-Emitter 

Saturation Voltage 

VQ£(sat) 


■ 



B 

- 

-0.6 

IB 


B 

Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio: 
f=1kHz 

^fe 

1 


1 

-5 

1 

25 


■ 

1 

1 

Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit 
Forward-Current Transfer Ratio: 
f = 5MHz 

l^fel 

1 

Hjll^ 

1 

-30 

1 

■ 


■ 

1 

1 

Common-Base, Short-Circuit, 

Input Capacitance: 
f=1MHz 

■ 

■ 

■ 

-5 

0 

1 

■ 

75 

■ 

75 

PF 

Output Capacitance: 
f = 1 MHz 

^ob 

-10 

■ 




■ 

15 

■ 

15 

PF 

Forward-Bias, Second-Breakdown 
Collector Current: 

1 -s non-repetitive pulse 

Is/b** 

■ 

-80 

■ 

■ 

■ 

-62.5 

. 

-62.5 

■ 

mA 

Thermal Resistance: 

Junction-to-Case 

R0JC 


■ 




■ 

35 

- 

35 



^CAUTION: The sustaining voltages Vq£q(sus) and VQgpCsus) MUST NOT be measured on a curve tracer. The sustaining 
voltage should be measured by means of the test circuit shown in Fig. 12. 

*^*S/b '5 defined as the current at which second breakdown occurs at a specified collector voltage. 

®Pulsed, pulse duration = 300 ps; duty factor < 2%. 
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Power Transistors 


BFT28, BFT28A, BFT28B, BFT28C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

LIMITS 


VOLTAGE 

Vdc 

CURRENT 
mA dc 

BFT28B 

BFT28C 




m 

■a 



HIQQIIIH 

Max. 

Collector-Cutoff Current: 

With emitter open 



■ 


m 

■ 


-5 

■ 


ma 

Emitter-Cutoff Current 




-4 

0 


- 


- 


IQI 

DC Forward-Current 

Transfer Ratio 


■ 



-10*^ 



■ 


■ 

■ 

Collector-to-Emitter Sustaining 
Voltage: 

With base open (See 

Figs. 12 and 13) 




1 

-10 



1 


1 


With external base-to-emitter 
resistance (Rgg) = 100T2 

Vcer(sus) 


I 


-10 


-250^ 

- 

-300^ 

- 

V 

Base-to-Emitter Saturation Voltage 

Vgglsat) 




-30^ 

-3 

- 

-1.5 

- 

-1.5 

V 




■ 


-10<^ 

-1 

- 

-5 



V 

Common-Emitter, Small-Signal, 
Short-Circuit, Forward-Current 
Transfer Ratio: 

f = 1 kHz 

^fe 


-10 


-5 




25 



Magnitude of Common-Emitter, 
Small-Signal, Short-Circuit 
Forward-Current Tr^ansfer Ratio: 
f = 5 MHz 

hfe| 


-10 


-30 


5 


5 



Common-Base, Short-Circuit, 

Input Capacitance: 
f = 1 MHz 

Cib 



-5 

0 


_ 

75 

. 

75 

pF 

Output Capacitance: 
f = 1 MHz 

^ob 

-10 





- 

15 

- 

15 

pF 

Forward-Bias, Second-Breakdown 
Collector Current: 

1 -s non-repetitive pulse 

's/b^ 


-80 




-62.5 


-62.5 


mA 

Thermal Resistance: 

Junction-to-Case 

R^JC 






- 

35 

- 

35 

°C/\N 


^CAUTION: The sustaining voltages Vq£q(sus) and VQ£p{sus) MUST NOT be measured on a curve tracer. The sustaining 
voltage should be measured by means of the test circuit shown in Fig. 12. 

^Is/b defined as the current at which second breakdown occurs at a specified collector voltage. 

^Pulsed, pulse duration = 300 ps; duty factor < 2%. 
















COLLECTOR CURRENT (I 


Power Transistors 


BFT28, BFT28A, BFT28B, BFT28C 



CASE TEMPERATURE (Tq) = aS^C 


nsgiiirsi 









ils/b-LIMITED 


^ FOR SINGLE NONREPETITIVE 
PULSE 

I III 

Vrpn (MAX.) =-100 V (BFT28)"- 

AT- 

Vqeo (MAX.) =-150 V (BFT28A)- 
Vqeo (MAX.) = -200V (BFT28B)- 
VcEO (MAX ) =-250 V (BFT28C)- 




4 6 8 




4 6 8 I III 

-100 -150-2001 
-250 


COLLECTOR-TO-EMITTER VOLTAGE (Vq^) — V 




92CS-24599 


Fig. 2 — Maximum safe operating areas. 


COLLECTOR-TO-EMITTER voltage (Vce) =-10 vI 
CASE TEMPERATURE (Tc) = 250C [ 


IcOLLECTOR-TO-EMITTER voltage (Vpp) =10 V 





COLLECTOR CURRENT dc) - mA 


COLLECTOR CURRENT{Ic)-mA 


Fig. 3 — Typical gain-bandwidth product for all types. 


Fig. 4 — Typical dc beta characteristics for all types. 

































































































BASE-TO-EMITTER VOLTAGE {Vqe)- 


COLLECTOR CURRENT (Iq) —m A 


-ig. 5 — Typical input characteristics for all types. 


Fig. 6 — Typical turn-on time characteristic for all types. 


1 CASE TEMPERATURE (Tc) = 25'>C : 



PULSE DURATION*30/i» 

REPETITION RATE *100 Hz 
: COLLECTOR SUPPLY VOLTAGE (Vc(.)*-IOOV 
-iCASE TEMPERATURE (Tc) = 25”C 

■ !Ic'Ib*'0 ^B|*Ib2 


COLLECTOR-TO-EMITTER VOLTAGE (V^e) - 


0 20 40 60 80 100 110 

COLLECTOR CURRENT (Ic) — n>A 

92CS-Z4628 


Fig. 7 — Typical output characteristics for all types. 


Fig. 8 — Typical storage-time characteristic for all types. 




-0.2 -0.4 -0.6 -0.8 

BASE-TO-EMITTER VOLTAGE (Veg) _ 


O 20 40 60 80 lOO 110 

COLLECTOR CURRENT (Ic) — tnA 

92CS-24 6 27 


Fig. 9 — Typical transfer characteristics for all types. 


Fig. 10 — Typical fall-time characteristic for all types. 





























































Power Transistors 


BFT28, BFT28A, BFT28B, BFT28C 



COLLECTOR CURRENT (Ic) — fnA 

92CS-24630 

Fig. 11 — Typical coHector-to-emitter saturation voltage 
for all types. 



Fig. 12 — Circuit used to measure sustaining voltages, 
Vc£o(sus) and VQ^pisus). 



COLLECTOR-TO-EMITTER VOLTAGE (\^e)-V 

92CS-24600 

The sustaining voltage Vq^qIsus) is acceptable when the trace 
falls to the right and above point "A" for type BFT28. The 
trace must fall to the right and above point "B" for BFT28A; 
point "C" for BFT28B; and point “D" for BFT28C. 


Fig. 13 — Oscilloscope display for measurement of sustaining 
voltages (test circuit shown in Fig. 12). 



































Power Transistors 


File Number 1308 


BUW40, BUW40A, BUW40B 


1-A SmtchMajf 

VERSAWATT Transistors 


High-Voltage N-P-N Types for Off-Line Power Supplies and Other 
High-VoltagelSwitching Applications 


Features: 

■ High-temperature 
parameters guaranteed 

■ Fast Switching Speed 

■ High Voltage Ratings: 

VCEX = 350 V to 450 V 

■ Low VcEisat) at lc = 1 A 


Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 


TERMINAL DESIGNATIONS 



92CS-39969 



JEDEC TO-220AB 


The RCA-BUW40, BUW40A, and BUW40B SwitchMax ser¬ 
ies of silicon n-p-n power transistors feature high-voltage 
capability, fast switching speeds, and low saturation vol¬ 
tages, together with high safe-operating-area (SOA) rat¬ 
ings. They are specially designed in off-line power supplies 
and are also well suited for use in a wide range of inverter 
or converter circuits and pulse-width-modulated regula¬ 
tors. These high-voltage, high-speed transistors are 100- 
percent tested for parameters that are essential to the 


design of high-power switching circuits. Switching times, 
including inductive turn-off time, and saturation voltages 
are guaranteed at 125°C to provide information necessary 
for worst-case design. 

The RCA-BUW40, BUW40A, and BUW40B series transis¬ 
tors are supplied in the JEDEC TO-220AB VERSAWATT 
plastic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCER. RbE = ■*00 Q 
VCEV 

Vbe = -T5V. 

VCEX(Clamped) 

Vbe = -1-5V. 

VCEO. 

Vebo. 

IC(sat) . 

'C.. 

'CM. 

'B. 

Ft 

Tc up to 25®C. 

TQ above 25° C, derate linearly. 

^stg- I’d. 

Tl 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max. 


BUW40 

BUW40A 

BUW40B 


350 

400 

450 

V 

450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


8 - V 


1 _ A 

. 1 - A 

2 _ A 

0.6 _ A 


_ 40 _ W 

_ 0.32_ W/° C 

-65 to 150_ °C 


235 


°C 
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Power Transistors 


BUW40, BUW40A, BUW40B 


10 Q CASE TEMf»ERATURE(Tc)-25*C 
(CURVES MUST BE DERATED 
® LINEARLY WITH INCREASE 
IN TEMPERATURE) 



^ too 10 ^ to O|oo Hiooo 

COLLECTOR-TO-EMITTER VOLTAGE (Vqe) — V 

92CM-33865 

Fig. 1 — Maximum operating areas for all types. 


oS note: current derating at constant voltage ; 
^5 APPLIES only to the DISSIPATION-LIMITED PORTION- 
JGg OF MAXIMUM-OPERATING-AREA CURVES DO I 

Oq not derate the SPECIFIED VALUE FOR Ic MAX. ' : 



0 25 50 75 lOO I25 I50 I75 200 

CASE TEMPERATURE (Tc)-'“C 

92CS-I966: 




Fig. 2 — Derating curve for all types. 


Fig. 3 — Typical thermal-response 
characteristics for ail types. 



Fig. 4 — Typical dc beta characteristics for all 
types. 


Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 
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Power Transistors 


BUW40, BUW40A, BUW40B 
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COLLECTOR CURRENT(Ic)-A 

92CS-3368S 


Fig. 6 — Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 



Fig. 7 — Typicai base-to-emitter voltage as a 

function of collector current for all types. 




92CS-33687 


Fig. 8 — Typical output characteristics for all 
types. 


Fig. 9 — Typical saturated-switching-time 
characteristics for all types. 
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0 20 40 60 80 100 120 


CASE TEMPERATURE ( Tc )-'C 92CS-33690 


Fig. 10 — Typical saturated-switching-time 

characteristics as a function of collector 
current for all types. 


Fig. 11 — Typical saturated-switching-time 

characteristics as a function of case 
temperature for all types. 
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_Power Transistors 

BUW40, BUW40A, BUW40B 



COLLECTOR-TO-BASE VOLTAGE (Vcb)-V OR 
EMITTER-TO-BASE VOLTAGE (Veb»-V 

92CS-33691 

Fig. 12 — Typical common-base input or output 

capacitance characteristics as a function 
of collector-to-base voltage or emitter-to- 
base voltage for all types. 



92CS-33692 


2 


Fig. 13 — Maximum operating conditions for 

switching between saturation and cutoff. 



Fig. 14 — Oscilloscope display for measurement of 
clamped induction switching time (tj. 



‘TRANSITION = X-W 


NOTE: TRANSITION TIME 
FROM 90% Ib, to 90% 102 
MUST BE LESS THAN 0.3 ni. 


Fig. 15 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 


0.001/iF: 


Ql, Q2 = 2N6354 
03 = 2N3762 
04,05, 

06,07 = CA3725 OUAD 
TRANSISTOR 
ARRAY. 



T-Tl- 


FREQ = 500 Hz 


*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

^ KELVIN (SENSING) 
CONNECTIONS 

NOTE; BATTERY SYMBOLS Vcc , Vbi ,Vb2. 

Vb(CLAMP) indicate rigorously FILTERED 
VOLTAGE sources AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 


NOTE . SWI CLOSED FOR t 


. ts . tf. SWI OPEN FOR fc 
92CM-33693 


Fig. 16 — Circuit for measuring switching times. 
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Power Transistors 


BUW41, BUW41A, BUW41B File Number 1275 

5-A 3¥fitGhMmC 
Power Transistors 


High-Voltage N-P-N Types for Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voitage ratings: 
l/cEx = 350 V to 450 V 

■ Low VcE (sat) atlc = 5A 

■ VERSAWATT package 


Applications: 

■ Off-iine power supplies 

■ High-voltage inverters 

■ Switching regulators 


TERMINAL DESIGNATIONS 



92CS-39969 


JEDEC TO-220AB 


The BUW41, BUW41A, and BUW41B SwitchMax series of 
silicon n-p-n power transistors feature high-voltage capability, 
fast switching speeds, and low saturation voltages, together 
with high safe-operating-area (SOA) ratings. They are specially 
designed for off-line power supplies and are also well suited 
for use in a wide range of inverter or converter circuits, and 
pulse-width-modulated regulators. These high-voltage, high¬ 
speed transistors are 100-per-cent tested for parameters that 


are essential to the design of high-power switching circuits. 
Switching times, including inductive turn-off time, and 
saturation voltages are guaranteed at 125°C to provide 
information necessary for worst-case design. 

The BUW41, BUW41A and BUW41B series transistors are 
supplied in JEDEC TO-220AB (VERSAWATT) plastic 
packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


^CER, ^BE " 

VCEV 

Vbe= -1.5V ... 
Vqex (clamped) 


^CEO 

^EBO 


lc(sat) 


\q.. 

'cm 

'b-- 

Pt 


-1.5 V 


Tq up to 25®C. 

Tq above 25° C, derate linearly. 

^stg- .. 

At distance > 1/8 in. (3.17 mm) from 


BUW41 

BUW41A 

BUW41B 


350 

400 

450 

V 

450 

550 

650 

V 

350 

400 

450 

V 

300 

350 

400 

V 


_ 8 _ 


V 


_ 5 _ 


A 


8 - 


A 




A 


4 - A 


n A 

_ W/°C 

-65 to 150 

- °C 


seating plane for 10 s max. 


235 


°C 
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Power Transistors 


BUW41, BUW41A, BUW41B 

ELECTRICAL CHARACTERISTICS 



Fig. 1 — Dissipation and Is/t, derating curves 
for all types. 


Fig. 2 — Typical thermal-response character¬ 
istics for all types. 








































































































































































BUW41, BUW41A, BUW41B 



types. 



Fig. 5 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current for all types. 


BASE-TO-EMITTER SATURATION 
VOLTAGE [Vgg (sat)] - V 

Ib-Ic-'sI 







-40I£__ 




J 

~ 25°C^ _ 




-- "case 
















lO 


COLLECTOR CURRENT (Ic)-A 92CS-29984 

Fig. 6 — Typical base-to-emitter saturation 
voltage as a function of collector 
current for all types. 


COLLECTOR-TO-EMITTER 
VOLTAGE(Vce) = 3V 



Fig. 7 — Typical base-to-emitter voltage as a 
function of collector current for all 
types. 
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0 2 4 6 8 lO I2 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 9205-29986 



Fig. 8 — Typical output characteristics for all 
types. 


Fig. 9 — Typical saturated-switching-time 
characteristics for all types. 
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Power Transistors 


BUW41, BUW41A, BUW41B 


1 

::::::: 

::::::: 

:::::::::: 
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COLLECTOR CURRENT (Ic) —A 
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0 12 3 4 5 6. 

COLLECTOR CURRENT (Ic)—A 92cs-29989ri 


Fig. 10— Typical saturated-switching-time 

characteristics as a function of collector 
current for all types. 


Fig. 11 — Typical saturated-switching-time 
characteristics for all types. 



0 I 2 3 4 5 6 


COLLECTOR CURRENT (Ic)—A 92CS-29990Ri 

Fig. 12 — Typical saturated-switching-time 
characteristics for all types. 



92CS-2999IRI 


Fig. 13 — Typical saturated-switching-time 

characteristics as a function of case 
temperature for all types. 



Fig. 14— Typical common-base input or output 
capacitance characteristics as a 
function of collector-to-base voltage or 
emitter-to-base voltage for all types. 



COLLECTOR-TO-EMITTER VOLTASE 


92CS-30455 

Fig. 15 — Maximum operating conditions for 
switching between saturation and 
cutoff. 
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Power Transistors 


BUW41, BUW41A, BUW41B 



Fig. 16 — Oscilloscope display for measurement 
of damped induction switching 
time (tj. 



td = a-b 


t, = Y-Z 

‘TRANSITION = X-W 
NOTE: TRANSITION TIME 
FROM 90% Ib^ to 90% Ib 2 
MUST BE LESS THAN 0.3 ^is. 



Fig. 17 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 


0.001/xF: 



5 A 

15 n 

i5n 

CLAMPED VcEX RATING 

8 A 

5n 

5n 

VCEO - 100 V 


Ql, 02 • 
03 • 
04,05, 
06,07 = 


2N6354 

2N3762 

CA3725 OUAD 

TRANSISTOR 

ARRAY. 


T-Ti- 


FRE0=500 Hz 


*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS Vcc . Vb | . ^ 32 . 

Vb{clamp) indicate rigorously filtered 

VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

4^ NOTE; SWI CLOSED FOR tr , tg . tf. SWI OPEN FOR tc- 


Fig. 18 — Circuit for measuring switching times. 
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Power Transistors 


BUW64A, BUW64B, BUW64C 


File Number 1199 


High-Current, Silicon N-P-N 
VERS A WATT Transistors 

Switching Applications 

Features: 

■ Fast switching speed at temperatures up to 125**C 

■ Low VcEisat) 

■ VERSAWATTpiastic package 


TERMINAL DESIGNATIONS 




'- 



(FLANGE) 

O 


* 

r~ 



_ 



. - 

- t . 


JEDEC TO-220AB 


RCA-BUW64A. BUW64B, and BUW64C are epitaxial-base 
silicon n-p-n power transistors which feature fast switching 
speeds, low saturation voltages, and high safe-operating- 
area (SOA) ratings. They are specially designed for 
converters, inverters, pulse-width-modulated regulators and 
a variety of power switching circuits. 

The BUW64A, BUW64B, and BUW64C transistors are 
supplied in the JEDEC TO-220AB (RCA VERSAWATT) 
piastic packages. 


MAXIMUM HAT\HGB, Absolute-Maximum Values: 


VcEV 

Vbe = -1.5V. 

VcEO.. 

Vebo.. 

Ic(sat). 

Ic . 

IcM. 

Ib . 

Pt 

Tc up to 25®C. 

Tc above 25® C .Derate Linearly 

TttOf Tj. 

Tl 

At distance > 1/8 in. (3.16 mm) from seating plane for 10 s max— 


BUW64A 

140 

90 

5 


BUW64B 

160 

110 

7 

5 

7 

10 

5 

50 

0.4 

-65 to 150 
235 


BUW64C 

180 

130 

4 


W/‘ 


®C 
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Power Transistors 


BUW64A, BUW64B, BUW64C 


ELECTRICAL CHARACTERISTICS, at Case Ternperature Tq = 25°C Unless Otherwise 
Specified 


CHARAC 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BUW64A 

BUW64B 

BUW64C 

VCE 

VbE 

Oil 

■1 

m^i 




QQQII 


'CEV 

140 

160 

180 

-1.5 

-1.5 

-1.5 

■ 

■ 

1 

100 

1 

100 

1 

1 

Q 

Tc= 125°C 

140 

160 

180 

-1.5 

-1.5 

-1.5 

■ 

■ 

1 

1 

1 

1 

1 

1 

M 

•ebo 


-7 

0 


- 


- 




ma 




0 . 0 ia 

0 

1^1 

- 

QQ 

- 

130 

- 

V 

hpE 




■ 

30 

20 

B 

m 

B 

30 

20 

B 

■ 





0.4 

0.5 

- 

1.5 

■ 

1.5 

■ 

1.4 

V 

VcE(sat) 

1 

■ 

43 

53 

73 

0.4 

0.5 

0.7 

- 

0.8 

1.5 

- 

0.8 

1.5 

- 

0.7 

1.5 

's/b 



2.5 


1 

- 

1 

- 

1 

- 

s 

H 


■ 

0.5 

■ 


IQ 

IQ 

HOJ 

10 


■ 



[m 

0.5 


o 


o 




MHz 

^obo 

f = 0.1 MHz 

IOC 




50 

150 

50 

150 

50 

150 

pF 

td'’ 


■ 

H 

0.4 

0.5 

■ 

H 

■ 

0.1 

B 

0.1 

■ 

tr** 


■ 

H 

0.4 

0.5 

■ 


■ 

0.25 

B 

B 

■ 



■ 

H 

B 

■ 

■ 

■ 

■ 

B 


■ 

tfd 


■ 

H 

0.4® 

0.5® 

■ 

H 

■ 

0.5 

- 

0.5 

■ 

R0JC 

4 


5 



ra 

B 

m 

B 

B 

°C/W 


3 Pulsed; pulse duration = 300 /js, duty factor ^2%. 

^ CAUTION: The sustaining voltage Vq^qIsus) MUST-NOT 
be measured on a curve tracer. 


® VQg value. 

''Vcc = 70V,tp = 20/iis 
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Power Transistors 


























































































































































DC FORWARD TRANSFER RATIO (hpe) f PERCENT OF MAXIMUM DISSIPATION OR 


Power Transistors 


BUW64A, BUW64B, BUW64C 



0 175 2 00 

CASE TEMPERATURE ITc)-’C 92CS-3I837 


Fig. 3 — Dissipation and derating curves for 
all types. 



PULSE WIDTH (tp)-8 92CS-3I83B 

Fig. 4 — Typical thermal-response characteristic 
for all types. 


4jC0LLECT0R-T0-EMITTER VOLTAGE (Vce) = 2V I 





I] 


1 = 


_ 






CASE TEMPERA!URt 
(Tc1 = 25“C_ 






_ 


100 ^ 


40-0 



















\ 












1 



2 








_ 




10 - 
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COLLECTOR CURRENT (Ic)-A. szcs-j. 
Fig. 5 — Typical dc beta characteristics for all 
types. 



0 0 2 0.4 0.6 0.8 I 12 1.4 16 

COLLECTOR-TO-EMITTER SATURATION VOLTAGE [Vce( sot)] - V 
92CS-3I840 

Fig. 6 — Typical coUector-to-emitter saturation 
voltage characteristics for all types. 



0 0.4 0.8 12 1.6 2 2.4 

BASE-TO-EMITTER SATURATION VOLTAGE [VeECsatn-V 

92CS-3I84I 


CASE TEMPERATURE (Tq)' 25*C t 

COLLECTOR-TO-EMITTER VOLTAGE (V(^) = IOVh 
55 FREQUENCY (f)«5MHz t 


COLLECTOR CURRENT ( Ic)-A 92cs-3l842 


Fig. 7— Typical base-to-emitter saturation 
voltage characteristic for all types. 


Fig. 8— Typical small-signal forward-current transfer ratio 
characteristic for all types (f = 5 MHz). 
















































RISE, STORAGE,AND FALL TIMES (»,, 


Power Transistors 


BUW64A, BUW64B, BUW64C 
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COLLECTOR-TO-EMITTER VOLTAGE 

92CS-3I843 

Fig. 9 — Typical output characteristics for all types. 



COLLECTOR CURRENT (Ic)-A 92CS-3I845 

Fig. 11 — Typical saturated-switching-time charac¬ 
teristics as a function of collector current 
for all types (Tq= 125°C}. 



COLLECTOR CURRENT(Ic)-A 

Fig. 10- Typical saturated-switching-time charac¬ 
teristics as a function of collector current 
for all types (Tq = 25°C). 



COLLECTOR-TO-BASE VOLTAGE {Vcb)-V OR 
EMITTER-TO-BASE VOLTAGE (V^gj-V 92 CS -311 

Fig. 12 - Typical common-base input (Cffy^) or 

output (CqIjq) capacitance characteristic 
for all types. 


ADJ. FOR IBI 
l5n,2W ''bi 


Rc«i5-2on,iow 

NON IND 


n 



, Ql 

M 

> IN4933,^ 

Maori < 

. 1 

> < 
>47n < 

> 

>10 fl 


m.oos^F 

^24 SI 


T-Tl- 


1q current^ 

PROBE^ 

Ib current 

PROBE 


^Vb(CLAMP) 
♦T 4V 


Ql, Q2 = 2N6354 
03 = 2N3762 
04,05, 

06,07 = CA3725 OUAD 
TRANSISTOR 
^ ARRAY. 

*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 
* ♦ KELVIN SENSING 


NOTE. BATTERY SYMBOLS Mqc • ^Bl • ^BZ’ 

Vb(clAMP) indicate RIGOROUSLY FILTERED 
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST tr AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 


VB2 

ADJ. FOR Irp 


Fig. 13 — Circuit for measuing switching times. 


FRE0=500 Hz 
























































Power Transistors 


BUW64A, BUW64B, BUW64C 



tj-A-B 1,-X-Y 92CS-3038IRI 

t, - B-C tf « Y-Z 
Vansition * 

NOTE: TRANSITION TIME 
FROM 90% Ig^ TO 90% MUST 
BE LESS THAN 0.5 m>. 

Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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Power Transistors 


BUX10A 


File Number 1216 


High-Current, High-Power 
High-Speed Siiicon N-P-N 
Pianar Transistor 

Features: 

■ VCEO — 125 V 
m I c—25 A 

■ Pt — 150 W 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-BUX10A is an epitaxial silicon n-p-n planar 
transistor having high-voltage and high-current capabilities 
and featuring fast-switching speed at low saturation voltage. 
It Is especially suitable for control amplifiers and power- 
switching circuits, such as converters, inverters, switching 
regulators, and switching-control amplifiers. 

The RCA-BUX10A is supplied in a steel JEDEC TO-204AA 
hermetic package. 



Fig. 1—Derating curves for Is/b 
dissipation. 


MAXIMUM RATINGS, Absoiute-Maximum Values: 

BUX10A 

VcBO.. ^ 

VcER 

RBE=100n. 160 

VCEO. 125 

VcEX 

Vbe = -1.5V. 170 

Vebo. 7 

Ic. 25 

IcM. 30 

Ib. 5 

Pt 

Tc<25®C . 150 

Tc > 26®C .Derate linearly 0.86 

, T,tt. Tj. -65 to +200 

Tu 

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 235 


V 

V 

V 

V 

V 
A 
A 
A 


W/' 


“C 


2-454 


o o ^ 























Power Transistors 


BUX10A 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25®C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX10A 

VcE 

Vbe 

Ic 

IB 

Min. 

Typ. 

Max. 

ICEO 

125 



0 

— 

— 

5 

mA 

V(BR)EBO 

IE = 50 mA 



0 


7 

— 

— 

V 

lEBO 


-5 

0 


— 

— 

1 

mA 

VCEO(sus)t> 



0.2® 

0 

125 

— 

— 

V 

VcER(sus)i> 

RBE = 100Q 



0.2® 


160 

— 

— 

hPE 

2 

4 


10 

20 


20 

10 

_ 

70 


VBE(sat) 



20® 

2 


1.5 

2 

V 

VCE(sat) 



10® 

20® 

1 

2 

— 

0.3 

0.7 

0.6 

1.5 

fj 

f = 10 MHz 

10 


2 


50 

— 


MHz 

IS/b 

t = 1s, nonrepetitive 

25 




6 


— 

A 

tON 

< 

< 11 


20 

2 

— 

1 

1.5 

MS 

ts lBi = IB 2 


20 

2 

— 

0.6 

1.2 

tf lBi = IB2 


20 

2 

— 

0.15 

0.2 

Rejc 





_ 


1.17 

°C/W 


® Pulsed; pulse duration = 300 /iS, duty factor < 2%.. 

^ CAUTION: The sustaining voltages Vqeo(sus) and Vc£p<sus) MUST NOT be measured on a curve 
tracer. 



Fig. 2—Typical dc beta characteristics. 
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Fig. 6—Typical transfer characteristics. 
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COLLECTOR CURRENT (Ic)*A 

92CS-32233 

Fig. 7—Typical base-to-emitter saturation 
voltage characteristics. 


























































































































Power Transistors 


BUX10A 
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Fig. 8—Typical coUector-to-emitter saturation 
voltage characteristics. 


Fig. 9—Typical switching time 
characteristics. 
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Power Transistors 


BUX11A 


File Number 1353 


High-Current, High-Power, 
High-Speed Silicon N-P-N 
Power Transistor 

Features: 

■ VcEO - 190 V 
m Ic- 20 A 
m Pr- 200 W 


TERMINAL DESIGNATIONS 


(FLANGE) 



JEDEC TO-204AA 


The RCA-BUX11A epitaxial-base silicon n-p-n transistor 
features high-voltage and high-current capabilities to¬ 
gether with fast switching speed at low saturation voltage. It 
is especially suitable for control amplifiers and power¬ 
switching circuits, such as converters, inverters, switching 
regulators, and switching-control amplifiers. 

The RCA-BUX11A is supplied in a steel JEDEC TO-204AA 
hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

VcER 

Rbe — 100 fi. 

VcEO. 

VcEX 

Vbe = -1.5 V. 

Vebo. 

Ic. 

IcM . . • .. 

Ib. 

Pt 

Tc<25°C. 

Tc > 25° C derate linearly. 

Tstg, Tj. 

Tl 

At distances ^ 1/32 In. (0.8 mm) from seating plane 

for 10 s max. 


BUX11A 

.250 V 

.240 V 

.190 V 

.250 V 

.7 V 

.20 A 

.25 A 

.4 A 

. 200 W 

.1.14 W/°C 

-65 to+ 200 °C 


235 °C 
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Power Transistors 


BUX11A 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25® C unless otherwise specified 



TEST CONDITIONS 

LIMITS 




CURRENT 






Adc 

BUX11A 



WKBm 


Ic 

Ib 

Min. 

Max. 


I CEO 

160 



0 

- 

1.5 


IcEX 

250 

-1.5 



— 

1.5 


IcEX 

250 

-1.5 




6 

mA 

Tc = 125® C 






Iebo 


-5 

IBHIHi 

IBHHHi 

BBSlHi 

■mmi 




mmiiii 

0.2® 


190 

— 


V(BR)EB0 



0 


7 


V 

Ie == 50 mA 









2 


8® 


20 

60 


hpE 

4 


15*= 


10 



VBE(sat) 



15® 

1.88 

— 

1.8 





8® 

0.8 

_ 

0.6 


VcE(sat) 



15^ 

1.88 

— 

1.5 

V 

Is/b 

140 





— 

A 

tp - Is nonrep. 

18 





— 


fr 

15 


1 

— 

8 

— 

MHz 

toN 

150*= 


15 

1.88 

_ 

1 


ts 

Ib1 = Ib2 

150*= 


15 

1.88 

_ 

1.5 

ps 


150*= 





0.4 




15 

1.88 

— 



R^jc 





— 

0.875 

°C/W 


“CAUTION; The sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer. 
^Pulsed; pulse duration = 300 yws, duty factor < 2%. 

'^Vcc- 



2 468' 2 466' 2 46Sl 

10 100 100 


COLLECTOR-TO-EMITTER VOLTAGE 

92CM-34803 

Fig. 1 — Maximum safe-operating areas for BUX11A (Tc= 25°C). 
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Power Transistors . 

BUX11A 


note:CURRENT DERATING AT CONSTANT VOLTAGE 
I APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION 
AND Is/b -limited portion OF MAXIMUM-OPERATING 
AREA-CURVES. DO NOT DERATE THE SPECIFIED VALUE 
FOR Ic MAX. 



0 25 50 75 lOO I25 I50 I75 200 

CASE TEMPERATURE (Tc)—"C 


CASE TEMPERATURE (Tr) « 25*C 


COLLECTOR-TO-EMITTER VOLTAGE (Vcg) — V 


Fig. 2 — Derating curves for Is/b dissipation. 


Fig. 3 — Typical output characteristics. 


ICOLLECTOR-TO-EMITTER VOLTAGE I 




(VcE>* 

4V 










I 






n ^ 

:aSE TEMPERATURE (Tr)*l25*C 



























25*C 











X 







I 


\\ 






















r 







n 

_ 

□ 




n 




6 8 2 4 6 8 2 

i I lO 40 

COLLECTOR CURRENT (Ir) — A 

'' 92CS-32273 


I CASE TEMPERATURE (Tc) * 25*C 


COLLECTOR - TO - EMI TTER VOLTAGE ( Vce) * I5 V 


COLLECTOR CURRENT (!(;) —A 


Fig. 4 — Typical dc beta characteristics. 


Fig. 5 — Typical gain-bandwidth product. 
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I CASE TEMPERATURE 

(Tc)«- 
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cl 
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L 







r 

^5*C 



r 







y 

^ _ 











I25*C 

— 

- 

L 


2 4 6 8 2 

lO 

COLLECTOR CURRENT dc ) —A 



2 4 6 8, 2 4 6 8 2 

COLLECTOR CURRENT dc)—A 


Fig. 6 — Typical collector-to-emitter saturation 
voltage characteristics. 


Fig. 7 — Typical base-to-emitter saturation 
voltage characteristics. 

































































































Power Transistors 


BUX11A 



Fig. 8 — Typical saturated-switching times as a 
function of collector current. 


§ 'k '0% 

b. I 

1. 6 

1 o 

O UJ 

il “ 
p 



• 




TEMPERATURE(Tr)•25»C 
UENCY (f ) -0.1 MHx 


' 


n 


FREO 



/6o 

U 












r 












n 

I 





















COMMON-BASE INPUT 

COMMON-BASE OUTPUT 

~ ^ 0, 0 



~ 

□ 













V 





























>> 








4 

8 

' 


COLLECTOR-TO-BASE VOLTAGE (Vcb)—V OR 
EMITTER-TO-BASE VOLTAGE (Veb)—V 

92CS-3I459 

Fig. 9 — Typical common-base input (Cibo) or output 
(Cobo) capacitance characteristic. 
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Power Transistors 


BUX14 


File Number 1203 


Silicon N-P-N 
Switching Transistor 

For High-Voltage Switching and 
Amplifier Applications in Industrial 
and Commercial Equipment 
Features: 

■ l/c£o - 400V 

■ /c —10 A 

■ Pr — 150 W 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-BUX14 is a silicon n-p-n power transistor featur¬ 
ing fast switching speeds, low saturation voltage, and high 
safe-operating-area (SOA) ratings. It is especially designed 
for use in off-line power supplies and is also well suited for 
use in a wide range of inverter or converter circuits and 
pulse-width-modulated regulators. 

The RCA-BUX14 transistor is supplied in a steel JEDEC 
TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO . 

VcEO . 

VCEX 

Vbe = -1.5V 
VcER 

Rbe ~ 100 O 


I CM 


AtTcupto25°C . 

Tj( Tstg . 

Tl 

At distances > 1/16 in. (1.58 mm) from case for 10 s max. 


BUX14 

. 450 V 

. 400 V 

. 450 V 

. 440 V 

. 7V 

. 10A 

. 15A 

. 2A 

. 150 W 

-65 to +200 °C 

. 235°C 


2-462 














Power Transistors 


BUX14 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25''C 
unless otherwise specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

BUX14 

UNITS 


V dc 

A dc 






VCE 

Vbe 

ic 

■b 

Min. 

Typ. 

Max. 


'CEO 

320 

— 

— 

0 

— 

— 

1.5 


■CEX 

450 

-1.5 

— 

— 

— 

— 

1.5 

mA 

Tc = 125“C 

450 

-1.5 

— 

— 

— 

— 

6 

'ebo 

— 

-5 

0 

— 

— 

— 

1 


VcEO(sus)l> 

— 

— 

0 . 2 a 

0 

400a 

— 

— 

V 

V(BR)EBO Ie = 005A 

— 

— 

0 

— 

7 

— 

— 


VBE(sat) 

— 

— 

68 

1.2 

— 

1 

1.5 

V 

VcE(sat) 

— 

I 

CO CO 
CO CD 

0.6 

1.2 


0.2 

0.5 

0.6 

1.5 


hpE 

4 

— 

3a 

— 

15 

— 

60 



4 

— 

6a 

— 

8 

— 

— 


•s/b 

140 

— 

— 

— 

0.15 

— 

— 

A 

t = 1 s, nonreoetitive 

30 

— 

— 

— 

5 

— 

— 


fj 

15 

— 

1 

— 

8 

— 

— 

MHz 

^on 

Vcc 

— 

6 

1.2 


0.5 

1.4 



= 

— 

6 

1.2C 

— 

1 

3 

fiS 

‘f 

30 V 

— 

6 

1.2C 

— 

0.3 

1.2 


R0JC 

— 


_ 

— 

— 

— 

1.17 

X/W 


^Pulsed, pulse duration = 300 fis, duty factor < 2%. 

^CAUTION: Sustaining Voltage Vq£o(s'Js) MUST NOT be measured on a curve tracer. 
C|bi =Ib2- 



92CS-26835 



Fig. 1 — Dissipation and Is/b derating curves. 


Fig. 2 — Typical dc beta characteristics. 



















BUX14 



92CM-32092 


Fig. 3 — Maximum safe-operating areas (Tc=^ 25° C). 




Fig. 4 — Typical base-to-emitter voltage as a 
function of collector current. 


Fig. 5 — Typical output characteristics. 












































































































































Power Transistors 

BUX14 



Fig. 6 — Typical base-to-emitter saturation 
voltage as a function of collector 
current. 



Fig. 7 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current. 




COLLECTOR-TO-EMITTER VOLTAGE 

92CS-30455 

Fig. 8 — Maximum operating conditions for 
switching between saturation and 
cutoff. 



92CS-29992 


Fig. 9 —- Typical common-base input or output 
capacitance characteristics as a func¬ 
tion of collector-to-base voltage or 
emitter-to-base voltage. 
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Power Transistors ___ 

BUX16, BUX16A, BUX16B, BUX16C File Number 800 


High-Voltage, High-Power 
Silicon N-P-N Power Transistor 

For Switching and Linear Applications in 
Industrial, and Commercial Equipment 

Features: 

■ High voltage ratings: Vq£r(sus) up to 400 V, Rgjg < 50 12 

up to 350 V 

■ High power dissipation rating: P-p = 100 W at Vq£ = 135 V, Tq = 25°C 

■ Maximum area-of-operation curves for dc and pulse operation 


The RCA-BUX16-series devices are multiple epitaxial silicon 
n-p-n power transistors employing a new overlay construc¬ 
tion with several emitter sites. All devices employ the 
popular JED EC TO-204AA package; they differ in breakdown- 
voltage, leakage-current, and current-gain values. 

The high breakdown-voltage ratings and exceptional second- 
breakdown capabilities of these transistors make them 
especially suitable for use in series regulators, power ampli¬ 
fiers, inverters, deflection circuits, switching regulators, and 
high-voltage bridge amplifiers. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE . 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base reverse-biased {Vq^) = —1.5 V . 

With external base-to-emitter resistance (R 0 e) ^50 . 

With base open. 

EMITTER-TO-BASE VOLTAGE . 

CONTINUOUS COLLECTOR CURRENT . 

CONTINUOUS BASE CURRENT . 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C and Vq^ up to 135 V . 

At case temperatures up to 25 C and Vq^ above 135 V .. - 

At case temperatures above 25 C and Vq^ above 135 V. 

TEMPERATURE RANGE: 

Storage and operating (Junction). 

PIN TEMPERATURE (During soldering): 

At distance ^ 1/32 in, (0.8 mm) from seating plane for 10 s max. 


''CBO 

BUX16 

250 

BUX16A 

325 

BUX16B 

375 

BUX16C 

425 

V 

VcEvI®^®^ 

250 

325 

375 

425 

V 

Vcer(sus) 

225 

300 

350 

400 

V 

VcEolsus) 

200 

250 

300 

350 

V 

^EBO 

6 

6 

6 

6 

V 

'c 

5 

5 

5 

5 

A 

‘b 

2 

2 

2 

2 

A 


100 

100 

100 

100 

W 


See Fig. 1 & 2 
See Fig. 1 & 2 


-65 to 200 
- 230 - 
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Power Transistors 


BUX16, BUX16A, BUX16B, BUX16C 

ELECTRICAL CHARACTERISTICS. Af Case Tampantun (Tq) - 2S^C unlau otharwisa spacifiad 



2 


* CAUTION: Suittiinin« voltagM Vq^qCius) and (lua) MUST NOTbt maaiurad on a curva tracai. 
to Pulaad. pulaa duration < 360 m*. duty factor - 2%. 

a Maaaurad at a fraquancy whara |hf^ it dacraaaing at approximataly 6 dB par oetava. 

^ Ij/I, it dafinad aa tha currant at iwhich aaoond braakdown occun at a apacifiad collactor voltaga with tha amittar-baia 
junction forward biaaad for tranaiator oparatfon in tha activa ragion. 
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Power Transistors 


BUX16, BUX16A, BUX16B, BUX16C 
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COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 

92CS-24283 


Fig. 1 — Maximum operating areas for all types. 



CASE TEMPERATURE (Tp) — *C 

92L8-I96-IR2 



COLLECTOR CURRENT(Ic)—A 


92LS-I962 


Fig. 2 — Dissipation and Is b derating curves for all types. 
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Fig. 3 — Typical DC beta vs. collector for current for all types. 














































































































































Power Transistors 


BUX16, BUX16A, BUX16B, BUX16C 



COLLECTOR-TO-EMITTER VOLTAGE (V^-)—V 

92LS-I967 

Fig. 4 — Typical output characteristics for all types. 



BASE-TO-EMITTER VOLTAGE (Vbe)—V 

92LS-I965 


Fig. 5 — Typical transfer characteristics for all types. 
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COLLECTOR CURRENT (1^) —A 

92LS-1970RI 


Fig. 6 — Saturated switching time (storage) vs. collector 
current for all types. 


PULSE WIDTHS209 

REPETITION RATE = 500 PULSES/s 
COLLECTOR SUPPLY VOLTAGE (Vcc)' 30 V 
CASE TEMPERATURE (Tc) = 25» C 
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COLLECTOR CURRENT (Ic)—A 

92LS-I969RI 

Fig. 7 — Saturated switching-times (turn-on and fall) vs. 
collector current for all types. 




OSCILLOSCOPE (TEKTRONIX 54IA 
OR EQUIVALENT.) 


Fig. 8 — Circuit used to measure switching times for all types. 


Fig. 9 — Oscilloscope display of switching times (test circuit 
shown in Fig. 8). 
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Power Transistors ____ 

BUX21 File Number 1172 


Silicon N-P-N 
Switching Transistor 

For Switching Applications in 
Industrial and Commercial Equipment 

Features: 

■ Vceo-200V 

■ lc — 40A 

m Pt—250 W 


TERMINAL DESIGNATIONS 



92CS-27516 


JEDEC TO-204AA 


The RCA-BUX21 is a silicon n-p-n power transistor featur¬ 
ing fast switching speeds, low saturation voltage, and high 
safe-operating-area (SOA) ratings. It is specially designed 
for converters, inverters, pulse-width-modulated regulators, 
and a variety of power switching circuits. 

The RCA-BUX21 transistor is supplied in a steel JEDEC 
TO-204AA hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


V CBO . 

VcEo(sus). 

VcEx(sus) 

Vbe = -1.5V . 
Vcer{sus) 

Rbe= 100 n 

Vebo. 

Ic . 

I CM . 

Ib . 

Pt 


AtTcUpto25°Cand VcEupto20 V. 

Tji Tstg. 

Tl 

At distances > 1/16 in. (1.58 mm) from case for 10 s max. 


BUX21 

250 V 

200 V 

250 V 

240 V 

7 V 

40 A 

50 A 

8 A 

250 W 

-65 to+200 °C 

200 °C 
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Power Transistors 


BUX21 

ELECTRICAL CHA RACTERISTICS, at Case Temperature (Tq) = 2^C unless otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

— 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX21 

< 

0 

m 

< 

CD 

m 

•c 

*B 

Min. 

Typ. 

Max. 

•cEO 

160 

- 

- 

0 

- 

- 

3 

mA 

'CEV 

250 

-1.5 

- 

- 

- 

- 

3 

Tc = 125°C 

250 

-1.5 

- 

- 

- 

- 

12 

•ebo 

- 

-5 

0 

- 

- 

- 

1 

VcEofsus**’ 

- 

- 

0.2® 

- 

200 a 

- 

- 

V 

V(BR)EB0 'e = 005A 

- 

- 

0 

- 

7 

- 

- 

V 

Veglsat) 

- 

- 

25® 

3 

- 

1.2 

1.5 

VQE(sat) 

_ 

_ 

12 a 

25 a 

1.2 

3 

_ 

0.2 

0.7 

0.6 

1.5 

hpE 

2 

4 

— 

12 a 

25 a 

_ 

20 

10 

_ 

60 


's/b 

t = Is, non repetitive 

140 

20 

— 

_ 

- 

0.15 

12.5 

— 

— 

A 

f = 10 MHz 

15 

_ 

2 

_ 

8 

... 

— 

_ 

MHz 

^on 

Vcc = 

100 V 

- 

25 

3 


0.3 

1.2 

ps 

h 

<'Bi = 'B 2 ' 

Vcc = 

100 V 

- 

25 

3 

- 

1.0 

1.8 

tf 

('Bi = 'B2> 

Vcc = 

100 V 

- 

25 

3 

- 

0.2 

0.4 

RflJC 

- 

- 

- 

- 

- 

- 

0.7 

°c/w 


^ Pulsed, pulse duration = 300 /is, duty factor =^2%. 

I* CAUTION: Sustaining Voltages Vq^qIsus) MUST NOT be measured on a curver tracer. 




92CS-28835 


Fig. 1 — Dissipation and Is/b derating curve. Fig. 2 — Typical thermal-response characteristic. 
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[Vbe(SAT)]-V (hpE) 


Power Transistors 













































































































































COMMON-BASE INPUT CAf^ACITANCE (Cjbo) —PFOR RISE, STORAGE,AND FALL TIMES (tr.tg.tf) 

COMMON - BASE OUTPUT CAPACITANCE (Cobo) — pF 


Power Transistors 


BUX21 


CASE TEMPERATURE (Tc) * aS'C 
I g I COLLECTOR-TO-EMITTER VOLTAGE (Vce)« to V 



COLLECTOR CURRENT dc) — A 92CS-3I455 


COLLECTOR CURRENT (Ic) — A 92CS-3I457 


Fig. 8 — Typical small-signal forward-current trans¬ 
fer ratio characteristics. 


Fig. 9 — Typical clamped turn-off time 
characteristics. 


CASE TEMPERATURE (Tc)* 12 

Ib'Ic/'o 

IB| = Ib2 Vcc'SOV 

5»C 
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COLLECTOR CURRENT (!(;) —A 92CS-3I4S8 
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5 lO I5 20 25 30 35 

COLLECTOR CURRENT (Ic) —A 92CS-3I460 


-ig. 10 — Typical saturated-switching-time 
characteristics as a function of 
collector current. 


Fig. 11 — Typical-switching-time characteristics at 
Tc = 125° C as a function of collector 
current. 
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COLLECTOR-TO-BASE VOLTAGE (Vcb)—V OR 
EMITTER-TO-BASE VOLTAGE (Veb)—V 

92CS-3I459 

Fig. 12 — Typical common-base input or 

output (Cobo) capacitance characteristics. 



JEX-J h-tc-H L|o%Ic(PEAK) 

92CS-30389RI 

Fig. 13 — Oscilloscope display for normalized 
measurement of clamped inductive 
switching time (to). 






























































































Power Transistors 

BUX21 



NOTE: TRANSITION TIME 
FROM 90% Ig^ TO 90% Ig^ MUST 
BE LESS THAN 0.5/it. 

Fig. 14 — Phase relationship between input and 
output currents showing reference 
points for specification of switching 
times. 
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Power Transistors 


File Number 1285 


BUX32, BUX32A, BUX32B 


6-A SwitchMsat 
Power Transistors 


High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 


Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: 
l/cEx = 450 V — 550 V 

m Low l/cE (sat) at ic = 6 A 

■ Steei hermetic TO-204AA package 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 
m Switching regulators 


TERMINAL DESIGNATIONS 


c 



92CS- 27516 


JEDEC TO-204AA 
(200 mil diameter pin isolation) 



The BUX32 SwitchMax series of silicon n-p-n power tran¬ 
sistors feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together with high 
safe-operating-area (SOA) ratings. They are specially 
designed for use in off-line power supplies and are also 
well suited for use in a wide range of inverter or converter 
circuits and pulse-width-modulated regulators. These 
high-voltage, high speed transistors are 100-per-cent 


tested for parameters that are essential to the design of 
industrial high-power switching circuits. Switching times, 
including inductive turn-off time, and saturation voltages 
are guaranteed at 100°C to provide information necessary 
for worst-case design. 

The BUX32-series transistors are supplied in steel JEDEC 
TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCEV 

Vbe=-1-5 V. 

VcER RsE^ion. 

VCEX (Clamped) 

Vbe=-1-5 V. 

VCEO. 

vebo. 

Ic(sat) . 

'C. 

•cm. 

Ib. 

Pt 

Tq up to 25® C. 

Tq above 25° C, derate linearly. 

Tj . 

"•^stg. 

Tl 

At distance ^ 1/16 in. (1.58 mm) from 
seating plane for 10 s max. 


BUX32 

BUX32A 

BUX32B 


800 

900 

1000 

V 

800 

900 

1000 

V 

450 

500 

550 

V 

400 

450 

500 

V 


_8 _ 


V 


_6_ 


A 


_8 _ 


A 


_10_ 


A 


4 _ A 


-.I5n 

_ W 

1.0 

_ W/°C 

-R.*^ tn 17R 

_ °c 

-65 to 200 

_ °C 


235_ ° C 
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BUX32, BUX32A, BUX32B 


ELECTRICAL CHARACTERISTICS 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

V dc 

CURRENT 

Adc 

BUX32 

BUX32A 

BUX32B 

□91 

nifi 

■a 

wm 

1 

1 

1 

1 

I 

e 


R0JC 

10 

5 



q 

1 


q 

1 


^Pulsed; pulse duration=300 ^s, duty factor < 2%. ®Vqb value. 

•^CAUTION: The sustaining voltage VQ^Oi^us) ^Vqq= 250 V, tp=20 fiS. 

and Vqex MUST NOT be measured on a curve tracer. 



COLLECTOR-TO- EMITTER VOLTAGE (V^e)—V 


^ ® ®IOOO 


92CM-33404 

Fig. 1 — Maximum operating areas for all types (Tq). 



Fig. 2 — Dissipation derating curve for all types. 



92CS-32043 

Fig. 3 — Typical thermal-response characteristic 
for all types. 





















































































































Power Transistors 


BUX32, BUX32A, BUX32B 



Fig. 4 — Typical dc beta characteristics for all 
types. 


Fig. 5 — Typical collector-to-emitter saturation 

voltage as a function of collector current 
for all types. 



Fig. 6 — Typical base-to-emitter saturation Fig. 7 — Typical base-to-emitter voltage as a 

voltage as a function of collector current function of collector current for all types, 

for all types. 



COLLEC TOR - TO - EMI TTER VOLTAGE (- V 


92CS-32048RI 

Fig. 8 — Typical output characteristics for all 
types. 



0 12 3 4-56 

COLLECTOR CURRENT ( Iq )-A 

92CS-33405 


Fig. 9 — Typical saturated switching time 
characteristics for all types. 
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Power Transistors 


BUX32, BUX32A, BUX32B 







iB| = iB2*'-2A ::: 
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Vcc * 250 V — 

tp = 20MS ::: 
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COLLECTOR CURRENT (Ic)-A 

92CS- 33406 

Fig. 10—■ Typical saturated switching time 
characteristics for all types. 



Fig. 11 — Typical saturated switching time 
characteristics for all types. 



Fig. 12— Typical saturated switching time 
characteristics for all types. 
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COLLECTOR-TO-BASE VOLTAGE (Vcb)—V 
OR EMITTER-TO-BASE V0LTA6E(Veb)-V 


Fig. 13— Typical common-base input or output 

capacitance characteristics as a function of 
collector-to-base voltage or emitter-to-base 
voltage for all types. 


o6-)- 


5 5 

UJ 

« 4- 

3 

H 

O y. 
UJ 2 


I MINUS lOOV 


TqS ioo-c 


I ^CEX bating 




COLLECTOR-TO-EMITTER VOLTAGE 

92CS-33409 


Fig. 14 — Maximum operating conditions for 

switching between saturation and cutoff. 



Fig. 15 — Phase relationship between input and 

output current showing reference points for 
specification of switching times. 
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Power Transistors 


BUX32, BUX32A, BUX32B 



Fig. 16 — Oscilloscope display for measurement 
of clamped induction switching time (tj. 


O.OOI/iF 



<2 VCEX CLAMP 

|5 A |l5n|l5n ICLAMPED VCEX RATING 1 


-20/iS 

MIN 


FREQ =500 Hz 


Ql, Q2 =2N6354 
03 = 2N3762 
Q4,05. 

Q6,Q7 = CA3725 QUAD 
TRANSISTOR 
ARRAY 

*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 

KELVIN (SENSING) 
CONNECTIONS 

BATTERY SYMBOLS . Vgi , V 02 , 

Vbcclamp) indicate rigorously filtered 

VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST U AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

NOTE: SWI CLOSED FOR tr , tj , tf. SWI OPEN FOR tc- 
92CM-32I03 


Fig. 17 — Circuit for measuring switching times. 
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Power Transistors 


File Number 1354 


BUX33, BUX33A, BUX33B 


8-A SwitchMajC 
Power Transistors 


High-Voltage N-P-N Types for 240 V Off-Line 
Power Supplies and Other High-Voltage 
Switching Applications 

Features: 

■ High-temperature parameters guaranteed 

■ Fast switching speed 

■ High voltage ratings: Applications: 

l/cEx = 450 V — 550 y ■ Off-line power supplies 

m Low VcB (sat) atlc = 8A ■ High-voltage inverters 

■ Steel hermetic TO-204AA package ■ Switching regulators 


TERMINAL DESIGNATIONS 



92CS- 275I6 

JEDEC TO-204AA 
(200 mil diameter pin isolation) 


The BUX33 SwitchMax series of silicon n-p-n power tran¬ 
sistors feature high-voltage capability, fast switching 
speeds, and low saturation voltages, together with high 
safe-operating-area (SOA) ratings. They are specially 
designed for use in off-line power supplies and are also 
well suited for use in a side range of inverter or converter 
circuits and pulse-width-modulated regulators. These 
high-voltage, high-speed transistors are 100-per-cent 


tested for parameters that are essential to the design of in¬ 
dustrial high-power switching circuits. Switching times, 
including inductive turn-off time, and saturation voltages 
are guaranteed at 100°C to provide information neces¬ 
sary for worst-case design. 

The BUX33-series transistors are supplied in steel JEDEC 
TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 
VcEV 

Vbe = 1.5 V. 

VcER Bbe ^IOO . 

Vcex (Clamped) 

Vbe = -1.5 V. 

VcEO. 

Vebo... 

Ic(sat). 

Ic. 

IcM. 

Ib. 

Pt 

Tc up to 25°C . 

Tc above 25°C, derate linearly. 

Tj. 

Tata. 

Tl 


BUX33 

BUX33A 

BUX33B 


800 

900 

1000 

V 

800 

900 

1000 

V 

450 

500 

550 

V 

400 

450 

500 

V 


■8- V 

-8- A 

12- A 

15- A 

4- A 


-150- W 

-1.0- W/°C 

-65 to 175- °C 

-65 to 200- °C 


235 


At distance ^ 1/16 in. (1.58 mm) from 
seating plane for 10 s max. 


C 
















Power Transistors 


BUX33, BUX33A, BUX33B 


ELECTRICAL CHARACTERISTICS 



1 TEST CONDITIONS | 

1 LIMITS 


CHARAC¬ 

TERISTIC 


CURRENT 

A dc 

BUX33 

BUX33A 

BUX33B 

UNITS 


1 VcE 1 Vbe I 

CD 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 



Tc = 25°C 



“Pulsed; pulse duration = 300 /us, duty factor < 2%. value. 

‘’CAUTION; The sustaining voltage Vceo(sus) and Vcex - 240 v, tp = 20 fjs. 

MUST NOT be measured on a curve tracer. 
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DC FORWARD-CURRENT TRANSFER RATIOChpc) 


Power Transistors 


BUX33, BUX33A, BUX33B 



4 68 10 2 468100 

COLLECTOR-TO- EMITTER VOLTAGE (Vce)- 


9 92CS-34809 


Fig. 1 — Maximum operating areas for all types (Tc). 




92C8-S2043 

Fig. 2 — Dissipation derating curve for all types. Fig. 3 — Typical thermal-response characteristic for ail types. 
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COLLECTOR CURRENT (!(. )-A 

92CS-348I0 



Fig. 4 — Typical dc beta characteristics for all types. 


Fig. 5 — Typical collector-to-emitter saturation voltage for 
all types. 









































































































Power Transistors 


BUX33, BUX33A, BUX33B 
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i 1- 
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-40*c 
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10 


COLLECTOR CURRENT(1 c)-A 

92CS-348I2 

Fig. 6 — Typical base-to-emitter saturation voltage as a function of 
collector current for all types. 



Fig. 7 — Typical base-to-emitter voltage as a function of collector 
current for all types. 



92CS-3480S 

Fig. 8 — Typical output characteristics for all types. 



Fig. 9 — Typical saturated switching time characteristics for 
all types. 



Fig. 10 — Typical saturated switching time characterics for 
all types. 



OR EMITTER-TO-BASE VOLTAGEC Veb)-V 


92CS-32054 


Fig. 11 — Typical common-base input or output capacitance 

characteristics as a function of collector-to-base voltage 
or emitter-to-base voltage for all types. 
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Power Transistors 


BUX33, BUX33A, BUX33B 




Fig. 12 — Maximum operating conditions for switching 
between saturation and cutoff. 


Fig. 13 — Oscilloscope display for measurement of clamped 
induction switching time (tc). 



= A-B 
t, = B-C 

t] = Y-Z 
'TRANSITION = 

NOTE: TRANSITION TIME 
FROM 90% Ib, to 90% Ibj 
MUST BE LESS THAN 0.3 ms 


Fig. 14 — Phase relationship between input and output 

current showing reference points for specification 
of switching times. 



Fig. 15 — Circuit for measuring switching times. 
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Power Transistors_ 

BUX37 File Number 1243 


15-Ampere N-P-N Monolithic 
Darlington Power Transistor 

400 V , 35 W 
Gain of 20 at 15A 


Features: 

■ High voltage breakdown 

Applications: 

■ Power switching ■ Automotive Ignition 

■ Solenoid drivers ■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The BUX37 is a monolithic n-p-n silicon Darlington 
transistor designed for automotive electronic power appli¬ 
cations. The construction of this device provides good for¬ 
ward and reverse second-breakdown capability. 

The BUX37 is supplied in the JEDEC TO-204AA steel 
hermetic package. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

VcEO(sus). 

^EBO.. 

•c. 

•b... 

Pt 

Tq< IOO^C. 

Tq> IOO^C... 

^stg’^J.. 

'•‘l 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max. 


400 V 

7 V 

15 A 

4 A 

35 W 

Derate Linearly 0.7 W/®C 

--65 to 150 ®C 

235 »C 
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Power Transistors 


BUX37 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25"C 
Unless Otherwise Specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX37 

Vce 

Vbe 

*C 

>B 

Min. 

Max. 

'CEO 

400 



0 

— 

0.25 

mA 

VcE0(sus)'> L = 1.5mH 



5a 

0 

400 

— 

V 

V(br)EB0 

Ie = 50 mA 



0 


7 

- 

hpE 

5 


15a 


20 

— 


VBE(sat) 



10a 

0.15 

— 

2.7 

V 

Tq = -AO^C 



10a 

0.15 

- 

3.5 

VcE(sat) 



7a 

10a 

0.07 

0.15 

— 

1.5 

2 

Tq = -40»C 



10a 

0.15 

— 

2.9 

Rejc 






1.5 

«C/W 


8 Pulsed; pulse duration = 300 fiS, duty factor <2%. 

b CAUTION: The sustaining voltage Vq£q(sus) MUST NOT be measured on a curve tracer. 




Fig. 2 — Derating curve. 
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. Fig. 3 — Typical input characteristics. 
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Power Transistors 
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Power Transistors 


File Number 1211 BUX39 


High-Current, High-Speed, High-Power 
Siiicon N-P-N Planar Transistors 

For Switching and Amplifier Applications in Industrial 
and Commercial Service 

Features: 

■ Maximum area-of-operation curves for dc and pulse operation - k/t limit 

begins at 25 V 

■ Fast turn-on time - 1 ps at lc = 15 A 

■ High-current capability - 

hfE. VcEisat), VBsisat) measured at lc= 10 A 


The RCA BUX39 is an epitaxial silicon n-p-n planar transistor 
that has high current and high power handling capability 
and fast switching speed. 

This device is especially suitable for switching-control 
amplifiers, power gates, switching regulators, power¬ 
switching circuits converters, inverters, control circuits. 
Other recommended applications include dc-rf amplifiers, 
and power oscillators. 

The BUX39 is supplied in a steelJEDEC TO-204AA hermetic 
package. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCEX 

Vbe = -1.5V. 120 V 

VcER 

Rbe= 1000. 110 V 

VcEo(sus). 90 V 

Vebo.7V 

..30 A 

..40 A 

.. 6A 

Pt 

Tc<25°C.120 W 

Tc > 25° C, derate linearly.0.68 W/°C 

Tstg.T,.-65 to 100° C 

Tu 


At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max. 


230° C 














Power Transistors 


BUX39 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^C unless 
otherwise specified 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 
A dc 

VCE 

< 

CD 

m 

*C 

*B 

Min. 

Typ. 

Max. 

'cEO 

70 




— 

— 

1 

mA 

'CEX 

120 

-1.5 



— 

— 

1 

Tc = 125 “C 

120 

-1.5 



— 

— 

5 

•ebo 


-5 

0 


— 

— 

1 

VcEo(®^s)® L = 25 mH 



0.2 b 

0 

90 

— 

— 

V 

V(BR)EBO 

1^ = 50 mA 



0 


7 

— 

— 

hpE 

4 

4 


12b 

20b 


15 

8 

_ 

45 


'^BE{sat) 



20b 

2.5 

— 

2.1 

2.5 

V 

'^CE(sat) 



12b 

20b 

1.2 

2.5 

— 

0.7 

1.25 

1.2 

1.6 

•s/b t = 1 S 

45 

30 




1 

4 

— 

_ 

A 

fT 

15 


1 


8 

— 

— 

MHz 

^ON + V 

Vcc = 

30 V 


20 

2.5 

— 

0.8 

1.5 

/L.S 



20 

2.5c 

— 

0.55 

1 

tf 


20 

2.5c 


0.15 

0.3 

R0JC 





— 


1.46 

°c/w 


A CAUTION: The sustaining voltage Vqeo(siJS) MUST NOT be measured on a curve tracer, 
b Pulsed; pulse duration < 300 pS, duty factor < 2%. 
c Ibi = -‘Bg- 



CASE TEMPERATURE (Tg) — "C 

92L8-I964R2 


Fig. 1 - Derating curves. 
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COLLECTOR CURRENT (Iq) 


Power Transistors 






















































































































































Power Transistors 


BUX45 


File Number 1231 


High-Voltage, High-Power 
Silicon N-P-N 

Power-Switching Transistors 

Features: 

■ Vceo-500V 

m IC — 5A 

mPj-120W 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-BUX45 is an epitaxial-base silicon n-p-n transistor 
having high-voltage capability, fast switching speeds, and 
low saturation voltages, together with high safe-operating- 
area (SOA) ratings. It is specially designed for use In off-line 
power supplies and is also well suited for use In a wide 
range of inverter or converter circuits and pulse-width- 
modulated regulators. 

The RCA-BUX45 is supplied in a steel JEDEC TO-204AA 
hermetic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO . 

VcER 

R 0E — 10OO 

VcEO. 

VcEX 


I CM. 

Ib . 

Pt 

lc<25°C. 

Tc > 25° C derate linearly . 

Tstg. Tj. 

Tl 

At distances > 1/32 in. (0.8 mm) from seating plane for10 s max. 


BUX45 

500 V 

500 V 

500 V 

500 

7 

5 

7 

1 

120 

0.69 W/‘ 

-65 to +200 

235 °C 


2-492 


OO^ >>><< 















Power Transistors 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tq) = 25“C 
Unless Otherwise Specified _ 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

BUX45 

UNITS 


VcE 

Vbe 

'c 

IB 

Min. 

Typ. 

Max. 


'CEO 

400 



0 

— 

— 

1 


ICEX 

500 

—1.5 



— 

— 

1 

mA 

Tc = 125“C 

500 

—1.5 



— 

— 

5 

lEBO 


—5 

0 


— 

— 

1 


VcEO(sus)b 



0.2a 

0 

500 

— 

— 

V 

V(BR)EBO lE = 50 mA 



0 


7 

— 



hpE 

4 


ia 


15 

— 

45 


4 


2a 


8 

— 

— 


VBE(sat) 



2a 

0.4 

— 

0.8 

2 

Y 

VcE(sat) 



ia 

0.125 

— 

0.15 

1 




2a 

0.4 

— 

0.15 

2 


fT 

15 


1 


8 

— 

— 

MHz 

IS/b 

135 




0.15 

— 

— 

A 

t = 1s, nonrepetitive 

30 




4 

— 

_ 

M 

‘ON 

vcc 


2 

0.4 

— 

0.4 

1 


‘s IBi = IB 2 

= 


2 

0.4 

- 

3.5 

5 

pS 

tf lBi = IB2 

100 V 


2 

0.4 

— 

0.6 

1.2 


RflJC 





-- 

— 

1.46 

“C/W 


8 Pulsed; pulse duration = 300 ^s, duty factor < 2%. 

b CAUTION: The sustaining voltage VcEO(sus) MUST NOT be measured on a curve tracer. 



92CM-32535 


Fig. 1 — Maximum safe-operating areas (Tq =25°C). 


BUX45 


2-493 







Power Transistors 


BUX45 



92CS-29798 



Fig. 2 — Derating curves for Is/b^nd dissipation. 


Fig. 3 — Typical dc beta characteristics. 



COLLECTOR-TO-EMITIER VOLTAGE(Vj.“ V 92CS-32048RI 


1 

COLLECTOR-TO 
VOLTAGE (VcE 

-EMITTER 

«4V 

C 








“ 8 

t 6 

> 

£ 4 

z 

p 

UJ ^ 

<n 

< 

CD 

01 




5*C 


— 

— 

— 

- 
















_J 












COLLECTOR CURRENT (Ic)-A 


Fig. 4 — Typical output characteristics. 


Fig. 5 — Typical base-to-emitter voltage as a 
function of collector current. 



Fig. 6 — Typical collector-to-emitter saturation 
voltage as a function of collector 
current. 



Fig. 7 — Typical base-to-emitter saturation volt¬ 
age as a function of collector current. 
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Power Transistors 


BUX66, BUX66A, BUX66B, BUX66C 


File Number 870 


High Voltage Silicon 
P-N-P Transistors 

For High-Speed Switching and 
Linear-Amplifier Applications 

Features: 

■ High voltage ratings: 

VcEo(sus) = -150 V max. (BUX66) 

=-250 V max. (BUX66A) 

= -300 V max. (BUX66B) 

= -350 V max. (BUX66C) 

■ Large safe-operating area. 


TERMINAL DESIGNATIONS 


(FLANGE) 



JEDEC TO-213AA 


The RCA-BUX66, BUX66A, BUX66B, and BUX66C are sil¬ 
icon p-n-p transistors with high breakdown voltages and 
fast switching speeds. These transistors are Intended for a 
wide variety of applications in ac/dc commercial equipment. 

Typical applications include high-voltage operational and 
linear amplifiers, high-voltage switches, switching regula¬ 
tors, converters, and inverters. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


V CBO . 

VcEv(sus) 

Vbe = -1-5V . 

Vcer(sus) 

Rbe=100O . 

VcEo(SUS). 

V EBO . 

Ic. 

I CM. 

Ib • • .. 

Pt 

Up to 25°C . 

Above 25° C, Derate linearly. 

Tj, Tstg . 

Tl At distance 1/16 in. (1.58 mm) from 
seating plane for 10 s max. 


BUX66 

BUX66A 

BUX66B 

BUX66C 


—200 

—300 

—350 

—400 

V 

—200 

—300 

—350 

—400 

V 

—175 

—275 

—325 

—375 

V 

—150 

—250 

—300 

—350 

V 

—6 

—6 

—6 

—6 

V 

—2 

—2 

—2 

—2 

A 

—5 

—5 

—5 

—5 

A 

—1 

—1 

—1 

—1 

A 

35 

35 

35 

35 

W 

0.2 

0.2 

0.2 

-65 to 200 

0.2 

W/°C 

°C 

235 

235 

235 

235 

°C 


2-496 















BUX66, BUX66A, BUX66B, BUX66C 


























































Power Transistors 


BUX66, BUX66A, BUX66B, BUX66C 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C 

Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

SYMBOL 

VOLTAGE 

Vdc 

CURRENT 

A dc 

BUX66B 

BUX66C 

UNITS 

VcE 

VbE 

ic 

•b 

Min. 

Max. 

Min. 

Max. 


•CEO 

-150 



0 

- 

-5 

- 

-5 


'CEX 

-350 

1.5 



_ 

-8 

- 

- 



-400 

1.5 



- 

- 

- 

-8 

mA 

Tc = 100°C 

-350 

1.5 



- 

-10 

- 

- 



-400 

1.5 



- 

- 

- 

-10 


'EBO 


6 

0 


- 

-1 

- 

-1 

mA 

hpE 

-5 


_ia 


10 

150 

10 

150 


VcEO(sus) 



- 0 . 2 a 

0 

-300C 

- 

-350C 

~ 


VcER(sus) 









V 

RBE = 50 n 



-0.2 


-325C 

- 

-375C 

- 


VBE(sat) 



_ia 

-0.15 

- 

-1.5 

- 

-1.5 

V 

VcE(sat) 



-ia 

-0.15 

- 

-2.5 

- 

-2.5 

V 

Cobo 










VcB = lOV 
f - 1 MHz 





_ 

220 

. _ 

220 

pF 

IS/b 










t = 1 s, nonrep. 

-40 




-875 

- 

-875 

- 

mA 

hfel 

f = 5MHz 

-10 


-0.2 


4 

_ 

4 

_ 


tr 

Vcc = -200 V 



-1 

-0.10b 

_ 

0.6 

■ _ 

0.6 


fs 

Vcc = -200 V 



-1 

-0.10b 

_ 

2.5 

_ 

2.5 

MS 

tf 










Vcc = -200 V 



-1 

-0.10b 

- 

0.6 

- 

0.6 


R0JC 





- 

5 

- 

5 

OC/W 


3 Pulsed: Pulse duration = 300 ^ts; duty factor < 2%. b Ig-i = Ib 2 
c Sustaining voltages, VcEO^sus) and Vcer(sus) MUST NOT be measured on a curve tracer. 



92CS-26008 

Fig.3 — Typical saturation-voltage characteristic 
for all types. 



Fig. 4 ■— Derating curve for all types. 
























Power Transistors 


BUX66, BUX66A, BUX66B, BUX66C 




Fig. 6 — Typical dc beta characteristics 
for all types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

92CS-26007 

Fig. 7 — Maximum operating areas for all types 
at Tc= 100°C. 
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Power Transistors_ 

BUX66, BUX66A, BUX66B, BUX66C 



Fig. 8 — Typical turn-on time and fall-time 
characteristics for all types. 



COLLECTOR CURRENT (Ic>-A 

92CS-260II 

Fig. 9 — Typical storage-time characteristic 
for all types. 


Vbb=+6V Vcc=-200V 



♦ ADJUST RbFOR IB2 AND Rq FOR Ic 

♦ lB| and Ib2 measured WITH TEKTRONIX CURRENT PROBE 

P60I9 AND TYPE I3A AMPLIFIER.OR EQUIVALENT 


92CS-I5977R3 

Fig. 10 — Circuit used to measure saturated 
switching times for all types. 



Fig. 11 — Phase relationship between Input current 
and output voltage showing reference 
points for specification of switching times. 


CLARE 

MERCURY RELAY 




NOTE: Sustaining voltages are acceptable when 
traces fall to the right and above points "A” for 
BUX66, points "B” for BUX66A, points "C” for 
BUX66B, and points "D" for BUX66C. 


Fig. 12 — Circuit used to measure sustaining Fig. 13 — Oscilloscope display for measurement 

voltages Vceo(sus), Vcer(sus), of sustaining voltages, 

and VcEv(sus) for all types. 
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File Number 1237 


High Voltage Silicon N-P-N 
Power Transistors 

For Horizontal-Deflection Circuits and 
Other High-Voltage Switching Applications 

Features: 

■ Fast Switching Speed 

m High Voltage Ratings: Vcex= 500-1000V 

Applications: 

■ Off-Line Power Supplies 

■ High-Voltage Inverters 

■ Switching Regulators 


_Power Transistors 

BUY69A, BUY69B, BUY69C 


TERMINAL DESIGNATIONS 


C 



JEDEC TO-204AA 


The RCA-BUY69 series of silicon n-p-n power transistors 
feature high-voltage capability, fast switching speeds, 
together with high safe-operating-area (SOA) ratings. 

They are intended for horizontal-deflection circuit applica¬ 
tion in black and white television, CRT’s, off-line power 
supplies ana a wide range of inverter or converter circuits 
and pulse-width-modulated regulators. 

The RCA-BUY69 series transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



BUY69A 

BUY69B 

BUY69C 

^CDO 

. 1000 

800 

500 

VcEO . 

. 400 

325 

200 

VcEX 

Vbe = -2V . 

. 1000 

800 

500 

. . . 


8 


i^“T... 10 

U.Jtn = .*i0n //s1 . 


„ 15 _ 


.' ! __ 3 

Pr 

Tc= 25°C . 


inn 


Tj r. 


?nn 




-65 to 200 


Tl' 

At distance > 1/16 in. (1.58 mm) from 




seating plane for 10 s max. 


235 
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Power Transistors 


BUY69A, BUY69B, BUY69C 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tq) = 25 ®C 
Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARAC- 

VOLTAGE 

CURRENT 








TERISTIC 

Vdc 

Adc 

BUY69A 

BUY69B 

BUY69C 

UNITS 


VcE 

BHl 

ic 

IB 

■TO 

Max. 



Min. 

[^S3 



1000 

—2 



— 

0.1 

B9| 


— 

mm 


ICEX 

800 

-2 

■ 

■ 

— 

— 

— 

0.1 

— 

— 

mA 


500 

—2 



— 

— 

— 

— 

— 

0.1 


<EBO 



0 



1 

- 

1 

- 

1 






0 


- 

325 

- 

200 

— 

V 

hpE 

10 


1^1 



— 

■a 

— 

mm 

— 


VBE(sat) 



Ka 

IQ3 

— 

log 

— 

£3 

— 






Ka 


— 


— 


— 

iQi 

V 

V(BR)CBO 



mm 



— 

800 

— 


— 


V(BR)EBO 
lE = 10mA 

■ 




8 

- 

8 

- 

8 

- 


CO 

1- 

B 




4 

- 

4 

- 

4 

- 

■ 

f = 10MHz 

B 




6 (typ.) 

6 (typ.) 

6 (typ.) 

MHz 

tf 



8 

2.5c 

— 

1 

- 

1 

- 

1 

IAS 

R0JC 





— 

1.75 

— 

1.75 

— 

1.75 

®C/W 


« Pulsed: pulse duration = 300 ^s, duty factor < 2%. c | 0 ^ = —IB 2 

^ CAUTION: The sustaining voitage VcEO(sus) and VcEX MUST NOT be measured on a curve tracer. 



92CS-22454 

Fig. 1 — Dissipation derating curve for all 
types. 



Fig. 2 — Typical dc beta characteristics for all 
types. 
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BASE-TO-EMITTER VOLTAGE (V8e)-V j >1 j COLLECTOR-TO-EMITTER SATURATION VOLTAGE 


BUY69A, BUY69B, BUY69C 



Fig. 3 — Maximum operating areas for all types (Tc =25° C). 



g. 5— Typical base-to-emitter saturation volt¬ 
age as a function of collector current 
for all types. 



Fig. 4 — Typical coUector-to-emitter saturation 
voltage as a function of collector cur¬ 
rent for all types. 



Fig. 6 — Typical base-to-emitter voltage as a 
function of collector current for all 
types. 



OR EMITTER-TO-BASE VOLTAGE(Veb)-V gjcs-BZO' 

Fig. 7 — Typical common-base input or output 
capacitance characteristics as a func¬ 
tion of collector-to-base voltage or 
emitter-to-base voltage for all types. 
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Power Transistors 


BUY69A, BUY69B, BUY69C 



Fig. 8 — Typical switching-time 

characteristics as a function 
of collector current. 
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Power Transistors 


File Number 15.1 


D40C Series 


0.5-Ampere N-P-N Darlington 
Power Transistors 


TERMINAL DESIGNATIONS 


hpE Min. — 10,000 

1.33 Watt power dissipation at T^ = 25° 

(TAB) 


TOP VIEW 

Features: 

■ Operates from 1C without predriver 




Application: 

■ Solenoid Driver 
m Lamp Driver 
m Relay Substitute 
m Switching Regulator 


The D40C-series silicon n-p-n Darlington power transistors 
are designed for use in general-purpose amplifier and 
medium-speed switching circuits. The high gain of these 
devies makes it possible for them to be driven directly from 
integrated circuits. The monolithic base-to-emitter resis¬ 
tors have been deleted from the structure to enhance the 
gain characteristics. These devices feature minimum gains 
of 10,000. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


JEDEC TO-202AB 


c 



MAXIMUM RATINGS (T;^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40C1 

D40C4 

D40C7 


Collector-Emitter Voltage’ 

VCEO 

30 

40 

50 

Volts 

Collector-Emitter Voltage 

VCES 

30 

40 

50 

Volts 

Emitter Base Voltage 

Vebo 

13 

13 

13 

Volts 

Collector Current — Continuous 

•c 

0.5 

0.5 

0.5 

A 

Peak<i) 

•cm 

1.0 

1.0 

1.0 


Base Current — Continuous 

Ib 

0.1 

0.1 

0.1 

A 

Total Power Dissipation ® Ta = 25°C 

Pd 

1.33 

1.33 

1.33 

Watts 

:@Tc = 25°C 

6.25 

6.25 

6.25 


Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-55 to +150 

-55 to+150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

20 

20 

20 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs” from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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Power Transistors 


D40C Series 

ELECTRICAL CHARACTERISTICS {Jq = 25° C) (unless otherwise specified) 


1 CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS*'> 

Collector-Emitter Voltage D40C1 

(lc = 10mA) D40C4 

D40C7 

VcEO 

30 

40 

50 

-- 

~ 

Volts 

Collector Cut-off Current (Tq = 25°C) 

(VcE= Rated VcES) (Tc = 150°C) 

Ices 

ICBO 

— 

— 

0.5 

20 

mA 

Emitter Cutoff Current 
(Veb=13V) 

•ebo 


- 

0.1 

M 

SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 2 | 

ON CHARACTERISTICS^^) 

DC Current Gain 
(Ic = 200mA, VcE = 5V) 

hpE 

10K 

- 

60K 


Collector-Emitter Saturation Voltage 
(lc = 500mA, Ib = 0.5mA) 

VcE(sat) 

— 

— 

1.5 

V 

Base-Emitter Saturation Voltage 
(lc = 500mA, Ib = 0.5mA) 

VBE(sat) 

- 

- 

2.0 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(VcBr 10V,f = 1MHz) 

CCBO 


- 

220 

PF 

Current Gain - Bandwidth Product 
(IC = 20mA, VcE = 5V) 


- 

75 

~ 

MHz 


SWITCHING CHARACTERISTICS 




































TRANSIENT THERMAL IMPEDANCE-'C/WATT 


Power Transistors 


D40C Series 


VcE.ZOV 
Ic, -200mA 


JUNCTION-TO-AMBIENT 
WITHOUT TAB | | | 



^ 10 10 * 10 ' 10 '' 10 
TIME-SECONDS 

FIG. 3 MAXIMUM TRANSIENT THERMAL IMPEDANCE 




10 20 40 60 80 100 200 400 600 800 1000 

Ip-COLLECTOR CURRENT-MILLIAMPERES 

FIG. 4 TYPICAL SATURATION VOLTAGES 



40 80 200 600 1000 4000 8000 

20 60 100 400 800 2000 6000 10,000 

Ip-BASE CURRENT-MICROAMPERES 


FIG. 5 TYPICAL SATURATION VOLTAGES 




Vbe - BASE-TO-EMITTER VOLTAGE - VOLTS 

FIG. 6 TYPICAL INPUT CHARACTERISTICS 


3 4 5 6 7 8 910 20 30 40 5C 

Vcb“COLLECTOR-TO-BASE VOLTAGE - VOLTS 

FIG. 7 TYPICAL CcBO vs- VOLTAGE 










Power Transistors 


D40D Series 


File Number 15.2 


1-Ampere Silicon N-P-N 
Power Transistors 

Complementary to the 041D Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (0.5V typ. @ 1.0A Iq) 

• Excellent linearity 

• Fast switching 


The D40D-series of silicon n-p-n power transistors are 
designed for various specific and general purpose applica¬ 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 
series, shunt and switching regulators; and low and high 
frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


TERMINAL DESIGNATIONS 


c 



-H-^-^ 

TOP VIEW ^ 


92CS-43222 


JEDEC TO-202AB 


MAXIMUM RATINGS = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40D1,2 

D40D4, 5 

D40D7, 8 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

Volts 

Collector-Emitter Voltage 

VCES 

45 

60 

75 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

1 

1 

1 

A 

PeakC) 

■cm 

1.5 

1.5 

1.5 


Base Current — Continuous 

Ib 

0.5 

0.5 

0.5 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

@ Tc = 25C 


6.25 

6.25 

6.25 


Operating and Storage Junction 

Temperature Range 

Tj.Tstg 

-55 to+150 

-55 to+150 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R0JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

20 

20 

20 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes; Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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D40D Series 


ELECTRICAL CHARACTERISTICS (T^ - 25°C) (unless otherwise specified) 

[ CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS(^) 


Collector-Emitter Sustaining Voltage 

D40D1, 2 

VcEO(sus) 

30 

_ 


Volts 

(lc = 10mA) 

D40D4, 5 

45 

— 

— 


D40D7, 8 


60 

— 

— 


Collector Cutoff Current 







(VcE = Rated VcEO) Tc = 25°C 


•CES 

— 

— 

0.1 


(VcE = Rated VcES) Tc = 150°C 



— 

1.0 

— 

/iA 

Emitter Cutoff Current 


>EBO 



0.1 

UA 

(Veb = 5V) 





SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 4 


ON CHARACTERISTICS(i) 


DC Current Gain 

D40D1, 4, 7 

hpE 

50 

— 

150 

— 

(lc = 100mA, Vce = 2V) 

D40D2, 5, 8 

120 

— 

360 



D40D1, 4, 7 

hpE 

10 

— 

— 

— 

{ic = 1A, Vce = 2V) 

D40D2 

20 

— 

— 



D40D5, 8 


10 

— 

— 


Collector-Emitter Saturation Voltage 







(Ic - 500mA, Ib = 50mA) 

D40D1, 2, 4, 5 

VcE(sat) 

— 

— 

0.5 

Volts 


D40D7, 8 

— 

— 

1.0 


Base-Emitter Saturation Voltage 


VBE(sat) 



1.5 

Volts 

(lc = 500mA, lB = 50mA) 





DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB = 10V,f = 1 Mhz) 

CcBO 

- 

8 

- 

PF 

Current-Gain — Bandwidth Product 
(lc = 20mA, VcE = 10V) 

fj 

- 

200 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 







Delay Time + 

Rise Time 

lc=1A, Ibi-Ib2 = 0.1A 

td + tr 

- 

25 

- 

nS 

Storage Time 

Vcc ^ 30V, tp = 25 /isec 

ts 

— 

200 

— 


Fall Time 

tf 

- 

50 1 

- 












































Power Transistors 


File Number 15.4 


D40E Series 


2-Ampere Silicon N-P-N 
Power Transistors 

Complementary to the D41E Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage {0.5V typ. @ 1.0A Iq) 

• Excellent linearity 

• Fast switching 


2 


TERMINAL DESIGNATIONS 


c 



TOP VIEW 


The D40E-series of silicon n-p-n power transistors are 
designed for various specific and general purpose applica¬ 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 
series, shunt and switching regulators: and low and high 
frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


92CS-43222 


JEDEC TO-202AB 


MAXIMUM RATINGS (T;^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40E1 

D40E5 

D40E7 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

45 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

2 

2 

2 

A 

PeakC) 

•cm 

3 

3 

3 


Base Current — Continuous 

Ib 

1 

1 

1 

A 

Total Power Dissipation @ Ta = 25‘’C 
@Tc = 25'=C 

Pd 

1.33 

8 

1.33 

8 

1.33 

8 

Watts 

Operating and Storage Junction 

Temperature Range 

Tj Tstg 

-55 to +150 

-55 to +150 

-55 to +150 

°c 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P^JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

15.6 

15.6 

15.6 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

°c 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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Power Transistors 

D40E Series 

ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 

OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage 

D40E1 . 

(lc = 10mA) D40E5 

* D40E7 

VcEO(sus) 

30 

60 

80 

- 

I I I 

Volts 

Collector Cutoff Current 
(VcE = Rated Vces) 

Ices 

- 

. - 

0.1 

fjA 

Emitter Cutoff Current 
(Veb = 5V) 

Iebo 

- 

- 

0.1 



SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 1 


ON CHARACTERISTICS^^) 


DC Current Gain 
(lc = 100mA, Vce = 2V) 

(lc = 1A, Vce = 2V) 

hpE 

hpE 

50 

10 

— 

- 

- 

Collector-Emitter Saturation Voltage 
(lc = 1.0A, Ib = 0.1A) 

VCE(sat) 

- 

- 

1.0 

Volts 

Base-Emitter Saturation Voltage 
(Ic = 1.0mA, Ib = 0.1A) 

VBE(sat) 

- 

- 

1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB = 10V,f = 1 Mhz) 

CcBO 

- 

9 

- 

pF 

Current-Gain — Bandwidth Product 
(Ic = 100mA, VcE = 10V) 

fj 

- 

230 

, - 

MHz 


SWITCHING CHARACTERISTICS 


1 Resistive Load 






Delay Time + 

Rise Time 

Ic 1A, Ibi = Ib2 = 0.1A 

td + tr 

- 

130 

- 

nS 

Storage Time 

Vcc “ 30V, tp = 25 /usec 

Is 

— 

400 

— 


Fall Time 

tf 

— 

170 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 



IV lOV lOOV 


FIG.1 SAFE REGION OF OPERATION 



101 - \ - 1 _ \ L ] _ \ _I_I l—L. 

0.01 0.10 1.0 
IC-AMPERES 

FIG. 2 TYPICAL Hpg VS Iq 
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Power Transistors 


D40K Series 


File Number 15.6 


2-Ampere N-P-N Darlington 
Power Transistors 

Complementary to the D41K Series 


Features: 

• Operates from IC without predriver 


TERMINAL DESIGNATIONS 



-H- 

TOP VIEW ^ 


92CS-43222 


Applications: 

• Switching regulator 

• Lamp driver 

• Touch switch 

• Solenoid driver 


The D40K-serles of silicon n-p-n Darlington power tran¬ 
sistors are designed for use in general purpose amplifier 
and medium-speed switching circuits. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. The monolithic base-to- 
emitter resistors have been deleted from the structure to 
enhance the gain characteristics. These devices feature 
minimum gains of 10,000. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


JEDEC TO-202AB 


c 



92CS-43I50 

Schematic diagram for all types. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40K1,3 

D40K2,4 

UNITS 

Collector-Emitter Voltage 

VgEO 

30 

50 

Volts 

Collector-Emitter Voltage 

VcES 

30 

50 

Volts 

Emitter Base Voltage 

Vebo 

13 

13 

Volts 

Collector Current — Continuous 

•c 

2 

2 

A 

Peak(^> 

ICM 

3 

3 

A 

Base Current — Continuous 

•b 

0.2 

0.2 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

Watts 

@ Tc = 25°C 


10 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to+150 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

12.5 

12.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes; Vs" from Case for 5 Seconds 

Tl 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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D40K Series 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT 

OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage 
(lc=10mA) 

D40K1,3 

D40K2,4 

VcEO 

30 

50 

— 

— 

Volts 

Collector Cut-off Current 
(VcE = Rated Vces) 


•CES 

— 

_ 

.5 


Emitter Cutoff Current 
(Veb = 13V) 


•ebo 

- 

- 

.1 



ON CHARACTERISTICS^^) 


DC Current Gain 
(IC = 200mA, VcE = 5V) 


hpE 

10K 

- 

- 

- 

(lc=1.5A. Vce = 5V) 

D40K1,2 

hpE 

1K 

— 

— 

— 

(IC=1A, Vce = 5V) 

D40K3,4 


1K 

— 

— 

— 

Collector-Emitter Saturation Voltage 







(IC = 1.5A, lB = 3mA) 

D40K1,2 

VcE(sat) 

— 

— 

1.5 

V 

(lc=1A, lB = 2mA) 

D40K3.4 

-- 

— 

1.5 

V 

Base-Emitter Saturation Voltage 







(lc= 1.5A, lB = 3mA) 

D40K1,2 

VBE(sat) 

— 

— 

2.5 


(Ic = 1A, Ib = 2mA) 

D40K3,4 

— 

— 

2.5 

V 


DYNAMIC CHARACTERISTICS 



















Power Transistors 


D40V Series 


File Number 15.8 


Silicon N-P-N Power Transistors 

General-Purpose Types for Medium-Power 
Switching and Amplifier Applications 


TERMINAL DESIGNATIONS 


Features: 

• Low Cqb (2 pF typical at Vqq =20V) 

• Excellent linearity 


The D40V-series of silicon n-p-n power transistors are 
designed for general-purpose high-voltage usage. Applica¬ 
tions include: TV horizontal driver and output stage; audio 
output stage of portable TV sets; high-voltage regulators; 
and video display drivers. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


c 



-H-1- V 

TOP VIEW ^ 


92CS-43222 


JEDEC TO-202AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D40V1,2 

D40V3,4 

D40V5,6 

mm 

Collector-Emitter Voltage 

VCEO 

250 

300 

350 

Volts 

Collector-Emitter Voltage 

VCES 

300 

350 

400 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current ~ Continuous 

ic 

0.1 

0.1 

0.1 

A 

Base Current — Continuous 

•b 

0.1 

0.1 

0.1 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.7 

1.7 

1.7 

Watts 

@Tc = 25°C 

9 

9 

9 


Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

73.5 

73.5 

73.5 

°C/W 

Thermal Resistance, Junction to Case 

R6>JC 

13.9 

13.9 

13.9 

°C/W 

Maximum Lead Temperature for Soldering 
Purpose: Ve" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 
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Power Transistors 


D40V Series 


ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 


1 CHARACTERISTIC 


SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS(^) 

Collector-Emitter Voltage 

D40V1.2 

VCEO 

250 

— 

— 

Volts 

(lc = 5mA) 

D40V3,4 


300 

— 

— 


D40V5.6 


350 

— 

— 


Collector Cutoff Current 







(VcE = 300V) 

D40V1.2 

•CES 

— 

— 

10 

mA 

(VcE = 350V) 

D40V3,4 


— 

— 

10 

mA 

(VcE = 400V) 

D40V5,6 


— 

— 

10 

mA 

Emitter Cutoff Current 







(Veb = 5V) 


•ebo 

— 

— 

10 

mA 


SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 6 


ON CHARACTERISTICS(i) 


DC Current Gain 







(IC = 5mA, VcE= 10V) 

D40V1.3,5 

hpE 

20 

— 

— 

— 

(lc = 20mA, VcE = 10V) 



30 

— 

90 


(lc = 40mA, VcE= 10V) 



20 

— 

— 


(lc = 5mA, VcE= 10V) 

D40V2,4,6 

hpE 

30 

— 

— 


(lc = 20mA, VcE = 10V) 



60 

— 

180 


(lc = 40mA, VcE = 10V) 



30 

— 

— 


Collector-Emitter Saturation Voltage 


VcE(sat) 





(Ic = 20mA, Ib = 2mA) 


— 

— 

1.0 

V 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB = 10V, f=1 MHz) 

CcB 

- 

2 

3 

PF 

Current Gain Bandwidth Product 
(Ic = 100mA, VcE = 10V, ftest = 10 MHz) 

fj 

50 

-i 

_ 

MHz 


(1) Pulse Test; Pulse Width - 300)us Duty Cycle < 2%. 



FIG. 1 JUNCTION CAPACITANCE VS. REVERSE 
BIAS VOLTAGE 



FIG. 2 MAXIMUM TRANSIENT THERMAL IMPEDANCE 
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CURRENT 


D40V Series 




Ic - COLLECTOR CURRENT - MILLIAMPS 


FIG. 3 TYPICAL TRANCONDUCTANCE 
CHARACTERISTICS 


FIG. 4 TYPICAL SATURATION VOLTAGES 




FIG. 5 TYPICAL hpE VS. Ic FIG. 6 SAFE REGION OF OPERATION 





Power Transistors 


File Number 15-3 


D41D Series 


1-Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D40D Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (-0.5V typ. @ -1A Iq) 

• Excellent linearity 

• Fast switching 


The D41D~series of silicon p-n-p power transistors are 
designed for various specific and general purpose applica¬ 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 
series, shunt and switching regulators: and low and high 
frequency inverters/converters. 

These devices are supplied inthe JEDECTO-202AB plastic 
package. 


2 


TERMINAL DESIGNATIONS 


c 

(TAB) 


o 


TOP VIEW 


\ 




\ 


92CS-43222 


JEDEC TO-202AB 


MAXIMUM RATINGS (Ty^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D41D1,2 

D41D4, 5 

D41D7, 8 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

Volts 

Collector-Emitter Voltage 

VCES 

-45 

-60 

-75 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-1 

-1 

-1 

A 

PeakC) 

•cm 

-1.5 

-1.5 

-1.5 


Base Current — Continuous 

•b 

-0.5 

-0.5 

-0.5 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

@ Tc = 25C 


6.25 

6.25 

6.25 


Operating and Storage Junction 

Temperature Range 

Tj,Tstg 

-55 to+150 

-55 to +150 

-55 to +150 

°C 

i__ 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

20 

20 

20 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes; Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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Power Transistors 


D41D Series 

ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage 

D41D1.2 

{lc = -10ma) D41D4,5 

D41D7, 8 

VcEO(sus) 

-30 

-45 

-60 

- 

- 

Volts 

Collector Cutoff Current 
(VcE = Rated VcEO) Tc = 25‘^C 

(VcE = Rated VcES) Tc = 150°C 

Ices 

- 

-1 

-0.1 

fiA 

Emitter Cutoff Current 
(Veb = '5V) 

•ebo 

- 

- 

-0.1 

HA 


SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 7 | 

ON CHARACTERISTICS(i) 


DC Current Gain 

D41D1,4, 7 

hpE 

50 

_ 

150 

_ 

{lc= -100mA. Vqe=-2V) 

D41D2, 5, 8 

120 

— 

360 



D41D1,4, 7 

hpE 

10 

— 

— 

— 

(Iq = -1A, Vqe =-2V) 

D41D2 

20 

— 

— 


D41D5, 8 


10 

— 

— 


Collector-Emitter Saturation Voltage 





-0.5 


(Ic = -500mA, Ib = -50mA) 

D41D1,2, 4,5 

VcE(sat) 

— 

— 

Volts 


D41D7, 8 

— 

— 

-1.0 


Base-Emitter Saturation Voltage 

(lc =-500mA, lB = -50mA) | 

VBE(sat) 

- 

- 

-1.5 ; 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB= -lOV.f = 1 Mhz) 

CcBO 

- 

10 

- 

PF 

Current-Gain — Bandwidth Product 
(IC = -20mA, VcE = -10V) 

tT 

- 

150 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 







Delay Time + 

Rise Time 

lc = -1A, Ibi = Ib 2 = -0.1A 

td + tr 

- 

50 

- 

nS 

Storage Time 

Vcc = -30V, tp = 25 /Ltsec 

fs 

— 

75 

— 


Fall Time 

tf 

— 

40 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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MAXIMUM TRANSIENT THERMAL IMPEDANCE 


VcesMAX:D 41D4, 5 ’ 
VcES D41D7, 8- 


MAXIMUM COLLECTOR TO EMITTER VOLTAGE -VOLTS 

FIG. 7 SAFE REGION OF OPERATION 






Power Transistors 


D41E Series 


File Number 15.5 


2>Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D40E Series 


TERMINAL DESIGNATIONS 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (-0.5V typ. @ -1A Iq) 

• Excellent linearity 

• Fast switching 


TOP VIEW 



The D41 E-series of silicon p-n-p power transistors are 
designed for various specific and general purpose applica¬ 
tions, such as: output and driver stages of amplifiers 

operating at frequencies from DC to greater than 1 MHz; JEDEC TO-202AB 

series, shunt and switching regulators; and low and high 
frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D41E1 

D41E5 

D41E7 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-45 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-2 

-2 

-2 

A 

PeakC) 

iCM 

-3 

-3 

-3 


Base Current — Continuous 

•b 

^ -1 

-1 

-1 

A 

Total Power Dissipation @Ta = 25°C 

Pd 

1.33 

1.33 

1.33 

Watts 

@Tc = 25°C 


8 

8 

8 


Operating and Storage Junction 

Temperature Range 

Tj Tstg 

-55 to +150 

-55 to+150 

-55 to+150 

°c 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P^JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

15.6 

15.6 

15.6 

°C/W 

Maximum Lead Temperature for Soldering 

Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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Power Transistors 


D41E Series 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


r 


SYMBOL I MIN I TYP ^ MAX I UNIT I 


CHARACTERISTIC 


OFF CHARACTERISTICS(^) 


Collector-Emitter Sustaining Voltage 

D41E1 

(lc = -10ma) D41E5 

D41E7 

VcEO(sus) 

-30 

-60 

-80 

- 

1 1 1 

Volts 

Collector Cutoff Current 
(VcE = Rated Vces) 

•CES 

- 

- 

-0.1 

fjA 

Emitter Cutoff Current 
(Veb=-5V) 

•ebo 

- 


-0.1 

aA 

SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 1 | 

ON CHARACTERISTICS(^) 

DC Current Gain 
(lc = -100mA, Vce = -2V) 

{IC = -1A, Vce = -2V) 

hpE 

hFE 

50 

10 

- 

— 

— 

Collector-Emitter Saturation Voltage 
(lc = -1.0A, Ib = -0.1A) 

VcE(sat) 

- 

- 

-1.0 

Volts 

Base-Emitter Saturation Voltage 
(lc= -1.0mA, Ib = 0JA) 

VBE(sat) 

- 

- 

-1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
{VcB=10V,f = 1MH2) 

CcBO 

- 

13 

- 

PF 

Current-Gain Bandwidth Product 
(lc =-100mA, VcE = -10V) 

fj 

- 

175 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time + 

Rise Time 

•c = -1A, Ibi = Ib2 = -0.1A 

td + tr 

- 

180 

- 

nS 

Storage Time 

Vqq = -30V, tp = 25 uSQC 

ts 

— 

250 

— 


Fall Time 


tf 

— 

110 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 


MAX. POWER DISSIPATION 
- TcaSE ^ 70-C - 

PULSED OPERATION 
DUTY CYCLE < 50%_ 

I I I I 

O.lms PULSE 


Tj=* I50-C 
Tj« 25*C 


MAX. VcEO 941 EI 


MAX. VcEO D4IE5 

^ t - t-|-r 

MAX. D4IE7 


1 





Vc 

;E“2V 




















imm 


IC-AMPERES 

FIG. 2 TYPICAL Hpg 


FIG. 1 SAFE REGION OF OPERATION 



























Power Transistors 


D41E Series 




FIG. 4 TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 



FIG. 5 MAXIMUM TRANSIENT THERMAL IMPEDANCE 


2-524 





Power Transistors 


File Number 15.7 


D41K Series 


2-Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D40K Series 


Features: 

• Operates from 1C without predriver 
Applications: 

• Switching regulator 

• Lamp driver 

• Touch switch 

• Solenoid driver 


The D41 K-series of silicon p-n-p Darlington power tran¬ 
sistors are designed for general-purpose amplifier and 
medium-speed switching circuits. The high gain of these 
devices makes it possible for them to be driven directly from 
integrated circuits. The monolithic base-to-emitter resis¬ 
tors have been deleted from the structure to enhance tbe 
gain characteristics. These devices feature minimum gains 
of 10,000. 

These devices are supplied in the JEDECTO-202AB plastic 
package. 


TERMINAL DESIGNATIONS 


o 

_r. 

TOP VIEW 




92CS-43222 


JEDEC TO-202AB 


c 



Schematic diagram for ail types. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D41K1,3 

D41K2,4 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-50 

Volts 

Collector-Emitter Voltage 

VCES 

-30 

-50 

Volts 

Emitter Base Voltage 

Vebo 

-13 

-13 

Volts 

Collector Current — Continuous 

•c 

-2 

-2 

A 

Peak(’) 

•cm 

-3 

-3 

A 

Base Current — Continuous 

•b 

-0.2 

-0.2 

A 

Total Power Dissipation @ Ta = 25'’C 

Pd 

1.67 

1.67 

Watts 

@Tc = 25'’C 

10 

10 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^jc 

12.5 

12.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Ve" from Case for 5 Seconds 

Tl 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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Power Transistors 


D41K Series 

ELECTRICAL CHARACTERISTICS (Tc = 25° C) (unless otherwise specified) 




Collector-Emitter Voltage 

Iq = -10ma) 

D41K1.3 

D41K2,4 

VCEO 

-30 

-50 

— 

_ 

Volts 

Collector Cut-off Current 
(VcE = Rated Vces) 


•CES 

— 

— 

-0.5 

//A 

Emitter Cutoff Current 
(Veb = -13V) 


•ebo 

- 

- 

-0.1 




ON CHARACTERISTICS'^) 



DC Current Gain 


hpE 

10K 




(Ic = -200mA, VcE = -5V) 





(lc = -1.5A, Vce = -5V) 

D41K1,2 

hpE 

IK 

— 

— 

_ 

(|C = -1A, Vce = -5V) 

D41K3,4 


IK 

— 

— 

— 

Collector-Emitter Saturation Voltage 





-1.5 


(lc = -1.5A, lB = -3mA) 

D41K1,2 

VcE(sat) 

— 

— 

Volts 

(lc = -1.0A, 1b = -2mA) 

D41K3,4 

— 

— 

-1.5 


Base-Emitter Saturation Voltage 





-2.5 


(lc = ’-1.5A, lB = -3mA) 

D41K1,2 

VBE(sat) 

— 

— 

Volts 

(lc = -1A, lB = -2mA) 

D41K3,4 

— 

— 

-2.5 




DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB =-10V, f= 1MHz) 

CcBO 

- 

9 

15 

PF 

Current-Gain — Bandwidth Product 
(Ic = -20mA, VcE = “5V) 

fj 

- 

100 

- 

MHz 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



FIG. 1 TYPICAL hpE vs. Ic 


-.0! -.02 -.04 -J -.2 -.4 -I -2 

Ic-COLLECTOR CURRENT (AMPS) 

FIG. 2 TYPICAL CcBO vs. VOLTAGE 



FIG. 3 TYPICAL SATURATION VOLTAGE 




















Power Transistors 


File Number 15.9 


D42C Series 


3-Ampere Silicon N-P-N 
Power Transistors 

Complementary to the D43C Series 


TERMINAL DESIGNATIONS 



Features: 

• High free-air power dissipation 

• Low collector saturation voltage (0.5V typ. @ 3A Iq) 

• Excellent linearity 

• Fast switching 


c 

(TAB) 


o 

_r_ 

TOP VIEW 


E 




\ 

B 


92CS-43473 


The D42C-series of silicon n-p-n power transistors are 

designed for various specific and general purpose applica- JEDEC TO-202AB 

tions, such as: output and driver stages of amplifiers 

operating at frequencies from DC to greater than 1 MHz; 

series, shunt and switching regulators: and low and high 

frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D42C1, 2, 3 

D42C4, 5, 6 

D42C7, 8, 9 

D42C10,11,12 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

40 

55 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

3 

3 

3 

3 

A 

PeakC) 

I CM 

5 

5 

5 

5 


BavSe Current — Continuous 

Ib 

2 

2 

2 

2 

A 

Total Power Dissipation @ Ta = 25''C 
@Tc = 25'’C 

Pd 

2.1 

12.5 

2.1 

12.5 

2.1 

12.5 

2.1 

12.5 

Watts 

Operating and Storage Junction 
Temperature Range 

Tj Tstg 

-55 to +150 

-55 to +150 

-55 to+150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^JA 

60 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

10 

10 

10 

10 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 

i_ 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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Power Transistors 


D42C Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT ~] 


OFF CHARACTERISTICS(^) 


Collector-Emitter Sustaining Voltage 

(lc = 100mA) 

D42C1,2, 3 
D42C4, 5, 6 
D42C7, 8, 9 
D42C10, 11. 12 

VcEO(sus) 

30 

45 

60 

80 

- 

- 

Volts 

Collector Cutoff Current 
(VcE = Rated Vces) 


•CES 

_ 

_ 

10 


Emitter Cutoff Current 
(Veb = 5V) 


Iebo 

- 

- 

100 

fjA 


SECOND BREAKDOWN _ 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURES 3 & 4 

ON CHARACTERISTICS^^) 


DC Current Gain 

D42C1, 4, 7. 10 

hpE 

25 

_ 

_ 

_ 

(ic = 200mA, VcE= IV) 

D42C2, 5, 8, 11 

100 

— 

220 


D42C3. 6, 9, 12 


40 

— 

120 


(Ic = ia.Vce = iv) 

D42C1,4, 7, 10 

hpE 

10 

— 

— 

_ 

(IC = 2A, VcE=1V) 

D42C2, 5, 8, 11 


20 

— 

— 


D42C3, 6, 9, 12 


20 

— 

__ 


Collector-Emitter Saturation Voltage 







{lc = 1A, lB = 50mA) 

D42C2, 5, 8, 11 

VcE(sat) 

— 

— 

0.5 

Volts 


D42C3, 6, 9, 12 

— 

— 

0.5 


(lc = 1A, Ib = 100mA) 

D42C1,4, 7,10 

VcE(sat) 

— 

— 

0.5 

Volts 

Base-Emitter Saturation Voltage 
(Ic = 1A,Ib = 100mA) 

VBE(sat) 

- 

- 

1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB = 10V,f = 1 Mhz) 

CcBO 

- 

- 

100 

PF 

Current-Gain — Bandwidth Product 
(Ic = 20mA, VcE = 4V) 

fj 

- 

50 

~ 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time + 

Rise Time 

lc = 1A, Ibi = Ib 2 = 0.1A. 

td + tr 

- 

100 

- 

nS 

Storage Time 

Vcc = 30V, tp = 25 Msec 

fs 

— 

500 

— 


Fall Time 

tf 

— 

_15_1 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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Power Transistors 


D42C Series 



FIG. 7 MAXIMUM TRANSIENT THERMAL IMPEDANCE P'®-® TYPICAL INPUT CHARACTERISTICS 



0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

Vbe - base to EMITTER VOLTAGE - VOLTS 


FIG. 9 

TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 



TYPICAL IcEO. Ices VS. TEMPERATURE 
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Power Transistors 


File Number 15.10 


D43C Series 


3-Ampere Silicon P-N-P 
Power Transistors 

Complementary to the D42C Series 


Features: 

• High free-air power dissipation 

• Low collector saturation voltage (-0.5V typ. @ -3A Iq) 

• Excellent linearity 

• Fast switching 


TERMINAL DESIGNATIONS 




The D43C-series of silicon p-n-p power transistors are 92 CS -43473 

designed for various specific and general purpose applica¬ 
tions, such as: output and driver stages of amplifiers 
operating at frequencies from DC to greater than 1 MHz; 

series, shunt and switching regulators; and low and high JEDEC TO-202AB 

frequency inverters/converters. 

These devices are supplied in the JEDEC TO-202AB plastic 
package. 


MAXIMUM RATINGS = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D43C1, 2, 3 

D43C4, 5, 6 

D43C7, 8 , 9 

D43C10,11,12 


Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-40 

-55 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

•c 

-3 

-3 

-3 

-3 

A 

Peakd) 

•cm 

-5 

-5 

-5 

-5 


Base Current — Continuous 

Ib 

-2 

-2 

-2 

-2 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

2.1 

2.1 

2.1 

2.1 

Watts 

@Tc = 25°C 


12.5 

12.5 

12.5 

12.5 


Operating and Storage Junction 
Temperature Range 

^jTstg 

-55 to +150 

-55 to+150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P^JA 

60 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

10 

10 

10 

10 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Ve" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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Power Transistors 


D43C Series 

ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS'^^ 


Collector-Emitter Sustaining Voltage 

(Ic = -100ma) 

D43C1. 2, 3 
D43C4. 5. 6 
D43C7, 8, 9 
D43C10, 11, 12 

VcEO(sus) 

-30 

-45 

-60 

-80 

1 1 1 1 

1 1 1 1 

Volts 

Collector Cutoff Current 
(VcE = Rated Vqes) 


•CES 

_ 

_ • 

-10 


Emitter Cutoff Current 

(Veb = -sv) 


Iebo 

- 

- 

-100 



SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 3 


ON CHARACTERISTICS(i) 


DC Current Gain 

D43C1,4, 7,10 

hPE 

25 

— 

— 

— 

(Ic = -200mA, VcE = -IV) 

D43C2, 5, 8, 11 

40 

— 

120 


D43C3, 6, 9, 12 


40 

— 

120 


(IC = -1A, VcE = -1V) 

D43C1.4, 7,10 

hpE 

10 

_ 

— 

— 

D43C2. 5, 8, 11 


20 

— 

— 


(IC = -2A, VcE = -1V) 

D43C3, 6,9,12 


20 

— 

— 


Collector-Emitter Saturation Voltage 







(lc = -1A, lB = -50mA) 

D43C2, 5, 8, 11 

VcE(sat) 

— 

— 

-0.5 

Volts 


D43C3, 6, 9, 12 

— 

— 

-0.5 


{lc = -1A, Ib =-100mA) 

D43C1,4, 7, 10 

VcE(sat) 

— 

— 

-0.5 

Volts 

Base-Emitter Saturation Voltage 
{lc = -1A, Ib =-100mA) 

VBE(sat) 

- 

. - 

-1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
{VcB = -10V,f = 1 Mhz) 

CcBO 

- 

- 

125 

PF 

Current-Gain — Bandwidth Product 
{lc = -20mA, Vce = -4V) 

fT 

- 

40 

- 

MHz 


SWITCHING CHARACTERISTICS 


1 Resistive Load 






Delay Time + 

Rise Time 

Ic - -1A, Ibi = Ib2 = -0.1A 

td + tr 

- 

50 

- 

nS 

Storage Time 

Vcc = 30V, tp = 25 psec 

fs 

— 

500 

— 


Fall Time 

tf 

- 

50 

— 



(1) Pulse Test PW = SOOrns Duty Cycle < 2%. 
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Power Transistors 


D44C Series 


File Number 15.11 


Silicon N-P-N Transistors 

Complementary to the D45C Series 

General-Purpose Types for Medium-Power Switching and 
Amplifier Applications 

Features: 

■ Very low collector saturation voltage [0.5V typ. @ 3.0A Iq] 

■ Excellent linearity 

■ Fast switching 


TERMINAL DESIGNATIONS 


D44C-series n-p-n power transistors are designed for 
various specifioand general purpose applications, such as: 
output and driver stages of amplifiers operating at frequen¬ 
cies from DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and low and high frequency inverters/ 
converters. 


o 


t: 


92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44C1,2,3 

D44C4, 5, 6 

D44C7, 8, 9 

D44C10,11,12 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

40 

55 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

5 

Volts 

Collector Current — Continuous 

•c 

4 

4 

4 

4 

A 

PeakO) 

•cm 

6 

6 

6 

6 


Base Current — Continuous 

•b 

2 

2 

2 

2 

A 

Total Power Dissipation Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

1.67 

Watts 

@Tc = 25°C 


30 

30 

30 

30 


Operating and Storage Junction 
Temperature Range 

Tj Tstg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R»ja 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

4.2 

4.2 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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Power Transistors 


D44C Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage 

(Ic = 100mA) 

D44C1,2, 3 
D44C4, 5, 6 
D44C7, 8, 9 
D44C10, 11, 12 

VcEO(sus) 

30 

45 

60 

80 

- 

— 

Volts 

Collector Cutoff Current 
(VcE = Rated Vqes) 


•CES 

_ 

_ 

10 

aA 

Emitter Cutoff Current 
(Veb = 5V) 


•ebo 

- 

- 

100 

aA 


SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 3 

ON CHARACTERISTICS^^) 


DC Current Gain 

D44C1, 4, 7, 10 

hpE 

25 

_ 

— 

— 

(IC = 0.2A, VcE = 1V) 

D44C2, 5, 8, 11 

100 

— 

220 


D44C3, 6, 9, 12 


40 

— 

120 


(IC = 1A, VcE-IV) 

D44C1, 4, 7, 10 

hpE 

10 

— 

— 

— 

> 

II 

LU 

O 

> 

< 

C\J 

II 

O 

D44C2, 5, 8, 11 

20 

— 

— 


D44C3, 6, 9. 12 


20 

— 

— 


Collector-Emitter Saturation Voltage 







(lc = 1A, lB = 50mA) 

D44C2, 5, 8, 11 

VcE(sat) 

— 

— 

0.5 

Volts 


D44C3, 6, 9, 12 

— 

— 

0.5 


(Ic = 1A, Ib = 100mA) 

D44C1,4, 7, 10 


— 

— ; 

0.5 


Base-Emitter Saturation Voltage 
(ic = 1A,lB = 100mA) 

VBE(sat) 


1 

1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
{VcB = 10V,f = 1 Mhz) 

CcBO 

- 

- 

100 

PF 

Current-Gain — Bandwidth Product 
(Ic = 20mA, VcE = 4V) 

h 

- 

50 

- 

MHz 


SWITCHING CHARACTERISTICS 


1 Resistive Load 






Delay Time + 

Rise Time 

Ic = “lA, Ibi = Ib2 = 0 ')A, 

td + tr 

- 

100 

- 

nS 

Storage Time 

Vcc = 30A, tp = 25 Atsec 

ts 

— 

500 

— 

1 

Fall Time 

tf 

— 

75 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 
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Power Transistors 


File Number 15.13 


D44D Series 


6-Ampere N-P-N Darlington 
Power T ransistors 

Complementary to the D45D Series 

40, 60, and 80 Volts, 30 Watts 
Gain of 2000 at 1 A 

Features: 

n Operates from 1C without predriver 


TERMINAL DESIGNATIONS 


c _ 

(FLANGE) 


O 

TOP VIEW 



92CS-39969 



Applications: 

■ Solenoid Driver 

■ Lamp Driver 

m Relay Substitute 

■ Switching Regulator 
« Inverter/Converter 


The D44D-series n-p-n Darlington power transitors are 
(jesigned for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc¬ 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 2000. 


JEDEC TO-220AB 


c 



92CS-43I50 

Schematic diagram for all types. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44D1,2 

D44D3,4 

D44D5,6 

ttsm 

Collector-Emitter Voltage 

VCEO 

40 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

50 

70 

90 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

6 

6 

6 

A 

Base Current — Continuous 

Ib 

0.5 

0.5 

0.5 

A 

Total Power Dissipation @ = 25‘’C 

Pd 

2.1 

2.1 

2.1 

Watts 

@Tc = 25°C 

30 

30 

30 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 

-55 to+150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

4.2 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs” from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


2-537 












Power Transistors 


D44D Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


1 CHARACTERISTIC 

SYMBOL I MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS^^) 

Collector-Emitter Breakdown Voltage D44D1,2 

Ic = 50mA) D44D3,4 

D44D5,6 

VCEO(BR) 

40 

60 

80 

- 

- 

Volts 

Collector Cut-off Current 

(VcE = Rated VcES) Tc= 25°C 

(VcE = Rated Vqes. Vbe = 0.4V) Tq = 125°C 

O O 
m m 

< CO 

- 

- 

10 

5 

mA 

Emitter Cutoff Current 

(Veb = 5V) I 

Iebo 

- 

- 

10 


SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 5 | 

ON CHARACTERISTICS'*^> 

DC Current Gain 
(lc = 1A. Vce = 2V) 

hpE 

2,000 

5,000 

- 

- 

Collector-Emitter Saturation Voltage 
(ic = 3A, Ib = 3mA) 

(Ic = 5A, 1b = 5mA) D44D2,4,6 only 

VcE(sat) 

- 

I I 

1.5 

1.5 

V 

V 

Base-Emitter Saturation Voltage 
(Ic = 5A, Ib = 5mA) 

VBE(sat) 

- 

- 

2.5 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(VcB = 10V, f = 1MHz) 

CcBO 

- 

- 

45 

pF 

SWITCHING CHARACTERISTICS 

Resistive Load 

Ic = 3A, Ibi = Ib 2 3mA 
Vcc = 40V, tp = 25 /isec 






Delay Time + Rise time 

td + tr 

— 

0.5 

— 

/xS 

Storage Time 


■ - 

1.2 

- 

Fall Time 

tf 

— 

0.8 

- 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



FIG. 1 

MAXIMUM TRANSIENT THERMAL IMPEDANCE 



FIG. 2 

TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 


2-538 






















































































Power Transistors 


D44E Series 


File Number 15.15 


10-Ampere N-P-N Darlington 
Power Transistors 

Complementary to the D45E Series 

40, 60, and 80 Volts, 50 Watts 
Gain of 2000 at 5 A 

Features: 

■ Operates from 1C without predriver 

Applications: 

■ Soienoid Driver 

■ Lamp Driver 

■ Reiay Substitute 

■ Switching Regulator 
m Inverter/Converter 

The D44E-series n-p-n Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc¬ 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 1000. 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


c 



92CS-43i50 

Schematic diagram for all types. 


MAXIMUM RATINGS (T/^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44E1 

D44E2 

D44E3 

pitm 

Collector-Emitter Voltage 

VCEO 

40 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

40 

60 

80 

Volts 

Emitter Base Voltage 

Vebo 

7 

7 

7 

Volts 

Collector Current — Continuous 

•c 

10 

10 

10 

A 

Peak(') 

•cm 

20 

20 

20 


Base Current — Continuous 

Ib 

1 

1 

1 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

@Tc = 25°C 

50 

50 

50 


Operating and Storage 

Junction Temperature Range 

Tj. Tstg 

-55 to +150 

-55 to+150 
_ 1 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^jc 

2.5 

2.5 

2.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 


2-540 














Power Transistors 


D44E Series 

ELECTRICAL CHARACTERISTICS {Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS^) 


Collector-Emitter Voltage 
(lc = 100mA) 

D44E1 

D44E2 

D44E3 

VCEO 

40 

60 

80 

~ 

- 

Volts 

Collector Cut-off Current 
(VcE = Rated Vqes) 


•CES 

— 

— 

10 

mA 

Emitter Cutoff Current 
(Veb = 7V) 


•ebo I 

1 

- 

- 

1.0 

_ 1 



SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSQA | SEE FIGURE 6 

ON characteristics'^^ 


DC Current Gain 
(Ic = 5A, VcE = 5V) 

hpE 

1,000 

- 

- 

- 

Collector-Emitter Saturation Voltage 
{lc = 5.0A, Ib= 10mA) 

VcE(sat) 

_ 

_ 

1.5 

V 

(lc= 10.0A, 1b = 20mA) 

— 

— 

2.0 

V 

Base-Emitter Saturation Voltage 
(lc = 5.0A, Ib = 10mA) 

VBE(sat) 

- 

- 

2.5 

_1 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB =-10V, f = 1MHz) 

CcBO 



130 

PF 

SWITCHING CHARACTERISTICS 

Resistive Load 






Delay Time + Rise Time 

Iq = 10A, Ibi = Ib 2 - 20mA 

Vcc = 40V, tn = 25 fisec 

td + tr 

— 

0.6 

- 

mS 

Storage Time 

— 

ts 

- 

2.0 

_ 

Fall Time 

tf 

- 

0.5 

- 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



FIG. 1 TYPICAL SATURATION VOLTAGE CHARACTERISTICS 























D44E Series^ 



F[G. 2 TYPICAL GAIN CHARACTERISTIC 



FIG. 3 TRANSIENT THERMAL IMPEDANCE 



FIG. 4 MAXIMUM PERMISSIBLE DC POWER DISSIPATION 


















Power Transistors 


D44E Series 



FIG. 5 TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 



FIG. 6 SAFE REGION OF OPERATION 


2-543 




Power Transistors 


D44H Series 


File Number 15.17 


Silicon N-P-N Transistors 

Complementary to the D45H Series 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 


D44H-series n-p-n power transistors are designed for 
various specific and general purpose applications, such as 
output and driver stages of amplifiers operating at frequen¬ 
cies fron DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and low and high frequency inverters/ 
converters. 


TERMINAL DESIGNATIONS 




'- 


(FLANGE) 

O 


' - 



HZZl! 


TOP 

VIEW 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44H1, 2 

D44H4, 5 

D44H7, 8 

D44H10,11 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

45 

60 

80 

Volts 

Collector-Emitter Voltage 

VCES 

30 

45 

60 

80, 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

5 

Volts 

Collector Current — Continuous 

ic 

10 

10 

10 

10 

A 

Peakd) 

I CM 

20 

20 

20 

20 


Base Current — Continuous 

Ib 

5 

5 

5 

5 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

1.67 

Watts 

(S Tc = 25°C 


50 

50 

50 

50 


Operating and Storage Junction 
Temperature Range 

Tj Tstg 

-55 to +150, 

-55 to +150 

-55 to +150 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P^JA 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

2.5 

2.5 

2.5 

2.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

1 _ 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 


2-544 











Power Transistors 


D44H Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage 

(Ic = 100mA) 

D44H1.2 
D44H4, 5 
D44H7, 8 
D44H10, 11 

VcEO(sus) 

30 

45 

60 

80 

— 

- 

Volts 

Collector Cutoff Current 
(VcB = Rated Vcbo) 


ICBO 

_ 

_ 

10 


Emitter Cutoff Current 
(Veb = 5V) 


Iebo 

- 

- 

100 



SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE T 

ON characteristics'^^ 


DC Current Gain 
(lc = 2A, VcE = 1V) 

D44H1,4, 7,10 
D44H2, 5,8,11 

hPE 

35 

60 


— 

— 

{Ic = 4A. Vce = 1V) 

D44H1, 4, 7, 10 
D44H2, 5, 8, 11 

hpE 

20 

40 

_ 

_ 

— 

Collector-Emitter Saturation Voltage 







(IC = 8A, Ib = 0.4A) 


VcE(sat) 




Volts 


D44H2, 5,8,11 


— 

— 

1.0 


{1C = 8A, Ib = 0.8A) 

D44H1,4, 7,10 




1.0 


Base-Emitter Saturation Voltage 
(lc = 8A. Ib = 0.8A) 

VBE(sat) 

- 

- 

1.5 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB = 10V,f = 1MHz) 

CcBO 

- 

- 

130 

PF 

Current-Gain — Bandwidth Product 
(lc = 500mA, VcE = 10V) 

h 

- 

50 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time + 

Rise Time 

Ic - 5A, Ibi = Ib2 = 0-5A 

td+tr 

- 

300 

- 

nS 

Storage Time 

Vdc = 30V, tp = 25 iJLSec 

fs 

— 

500 

— 


Fall Time 

tf 

— 

140 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 











































































Power Transistors 


File Number 15.19 


D44Q Series 


Silicon N-P-N Transistors 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 



TERMINAL DESIGNATIONS 


The D44Q-series n-p-n power transistors feature low collec¬ 
tor saturation voltage, excellent linearity, and fast switching 
speed. They are useful for general purposes applications 
such as: 120 V ac line operated amplifiers, regulators 
(series, shunt, and switching), high-frequency inverters/ 
converters and tv deflection circuits. 



JEDEC TO-220AB 


MAXIMUM RATINGS (Ty^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44Q1 

D44Q3 

D44Q5 


Collector-Emitter Voltage 

VCEO 

125 

175 

225 

Volts 

Collector-Emitter Voltage 

VCES 

200 

250 

300 

Volts 

Emitter Base Voltage 

Vebo 

7 

7 

7 

Volts 

Collector Current —- Continuous 

ic 

4 

4 

4 

A 

Base Current — Continuous 

Ib 

2 

2 

2 

A 

Total Power Dissipation, @ Ta = 25° C 
(®Tc = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

31.25 

31.25 

31.25 


Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P^JA 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

4 

4 

4 

°C/W 

Maximum Lead Temperature for Soldering 
Purpose: Vs" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


2-547 







Power Transistors 


D44Q Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

^ARACTERISTIC SYMBOL MIN TYP MAX | UNIT 

OFF CHARACTERISTICS(^) 


Collector-Emitter Sustaining Voltage 

D44Q1 

VcEO(sus) 

125 

— 

— 

Volts 

(lc = 10mA) 

D44Q3 

175 





D44Q5 


225 




Collector Cutoff Current 
(VcE = Rated Vceo) 


ICBO 

— 

— 

10 

mA 


S ECOND BREAKDOWN _ 

Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 5 


ON CHARACTERISTICS^^) 


DC Current Gain 
(Ic = 2A, VcE = 10V) 

(lc = 200mA, VcE= 10V) 

hpE 

20 

30 

- 

- 

- 

Collector-Emitter Saturation Voltage 
(Ic = 2A. Ib = 200mA) 

VcE(sat) 

— 

— 

1 

V 

Base-Emitter Saturation Voltage 
(Ic = 2A, Ib = 200mA) , 

VBE(sat) 

— 

— 

1.3 

V 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB= 10V, f= 1 MHz) 

CcBO 

- 

40 

- 

PF 

Current Gain — Bandwidth Product 
(lc= 100mA, VcE= 10V) 

fT 

~ 

50 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 

Delay Time + Rise Time 

Ic “ 1.0A, Ibi = Ib 2 ~ 100mA 

td + tr 

— 

— 

0.2 

MS 

Storage Time 

Vcc = 50V, tp = 25 fjLsec 

Is 

— 

— 

2.0 


Fall Time 


tf 

— 

— 

1.7 



(1) Pulse Test: Pulse Width - 300/xs Duty Cycle < 2%. 



FIG. 1 MAXIMUM PERMISSIBLE DC 
POWER DISSIPATION 



I^-COLLECTOR CURRENT-MILL AMPERES 
FIG. 2 TYPICAL hpE vs. Ic 



















VcE. COLLECTOR-EMITTER VOLTAGE, MILLIVOLTS 


Power Transistors 



-COLLECTOR CURRENT-AMPERES 

FIG. 3 TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 


TIME - SECONDS 

FIG. 4 MAXIMUM TRANSIENT THERMAL IMPEDANCE 



V MAX 04405 - 

Oil_ 1.1 r u n _ 1 I IIII.II 1 . ill 
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Power Transistors 


D44T Series 


File Number 15.20 


Silicon N-P-N Transistors 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 

TERMINAL DESIGNATIONS 


The D44T-series n-p-n power transistors feature low 
collector saturation voltage, excellent linearity, and fast 
switching speed. They are useful for general purpose 
applications such as: 120 V ac line operated amplifiers, 
regulators (series, shunt, and switching), high frequency 
inverters/converters, and tv deflection circuits. 



JEDEC TO>220AB 


MAXIMUM RATINGS (T^ = 25® C) (unless otherwise specified) 


RATING 

SYMBOL 

D44T1,2 

D44T3,4 

UNITS 

Collector-Emitter Voltage 

VcEO 

250 

300 

Volts 

Collector-Emitter Voltage 

VCES 

300 

400 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

Volts 

Collector Current — Continuous 

ic 

2 

2 

A 

Base Current ~ Continuous 

•b 

0.5 

0.5 

A 

Total Power Dissipation (® Ta = 25°C 

Pd 

2.1 

2.1 

Watts 

@Tc = 25C 

31.2 

31.2 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

4 

4 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 

Tl 

260 

260 

®C 


2-550 










Power Transistors 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC SYMBOL 


OFF CHARACTERISTICS^^) 


D44T Series 


TYP MAX UNIT 




Collector-Emitter Breakdown Voltage 
{Ic=10mA) 

D44T1,2 

D44T3,4 

BVceS 

300 

400 

— 

— 

Volts 

Collector Cutoff Current 
(VcE = Rated 


•CES 

— 

— 

10 

mA 

Emitter Cutoff Current 
(Veb = 5V) 


•ebo 

— 

— 

10 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 


ON CHARACTERISTICS(^) 


FBSOA 


SEE FIGURES 


I 


DYNAMIC CHARACTERISTICS 


SWITCHING CHARACTERISTICS 




Collector Capacitance 
(VcB = 10V, f = 1 MHz) 

Ccb 

- 

25 

- 

PF 

Current Gain — Bandwidth Product 
(Ic = 100mA, VcE = 10V, ftest = 10 MHz)) 

fj 

- 

45 

- 

MHz 



Resistive Load 


1 . _ 1 


Delay Time + Rise Time 

Iq = 500mA, Ibi = Ib 2 “ 50mA 

td + V 

— 

0.2 

— 

MS 

Storage Time 

Vcc = 50V, tp = 25/xsec 

ts 

- 

3.3 

- 


Fall Time 


tf 

— 

0.6 

— 



(1) Pulse Test: Pulse Width - 300/us Duty Cycle < 2% 


■IBHI 


«■ 




\ 


VcE 

02 _ 

(SAT) 

Ic/1b = 10 


\ 


ni 




04 .06 .08 .1 .2 .4 .6 .8 1 

Ic - COLLECTOR CURRENT - AMPS 

S. 1 TYPICAL hpE VS. Ic 

2 

.01 .02 .04 .06 .08 .1 .2 .4 .6 .8 1 

Ic - COLLECTOR CURRENT - AMPS 

FIG. 2 TYPICAL SATURATION VOLTAGE 
CHARACTERISTICS 

2 
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TRANSIENT THERMAL IMPEDANCE-<*C/W 


Power Transistors. 

D44T Series 




FIG. 3 MAXIMUM TRANSIENT THERMAL IMPEDANCE 


FIG. 4 COLLECTOR TO BASE JUNCTION CAPACITANCE 
VS. REVERSE BIAS VOLTAGE 



FIG. 5 SAFE REGION OF OPERATION 
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_ Power Transistors 


File Number 15.21 


D44TD Series 


2-A Power-Switching Transistors 


High-Voltage N-P-N Types for Off-Line Power 
Supplies and Other Switching Applications 

Features: 

■ Performance information tailored for switching 
applications 

m 100° C maximum limits specified for: 

■ Switching times 

■ Saturation voltages 

■ Leakage currents 

■ 300 to 400V i/cEO{sivs) 

■ Very fast turn-off tf< 180 nsec {typ.)@1.5A 

The D44TD-series of n-p-n power transistors are designed 
for use in switching applications requiring high-voltage 
capability, fast switching speeds, and low-saturation vol¬ 
tages. They are particulary suited for off-line switching 
power supplies, solid state lighting ballast, inverters, 
solenoid/relay drivers, and deflection circuits. 


2 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS (T;^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44TD3 

D44TD4 

D44TD5 

mm 

Collector-Emitter Voltage 

VCEO 

300 

350 

400 

Volts 

Collector-Emitter Voltage 

VCEX 

300 

350 

400 

Volts 

Collector-Emitter Voltage 

VCEV 

400 

500 

600 

Volts 

Emitter Base Voltage 

Vebo 

7 

7 

7 

Volts 

Collector Current — Continuous 

•c 

2 

2 

2 

A 

Peak<^) 

ICM 

4 

4 

4 


Base Current ~ Continuous 

•b 

0.5 

0.5 

0.5 

A 

Peak<') 

iBM 

1 

1 

1 


Total Power Dissipation @ Tc = 25° C 

Pd 

50 

50 

50 

Watts 

@Tc=m°C 

20 

20 

20 


Derate above 25° C 


0.4 

0.4 

0.4 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-55 to +150 

-55 to +150 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

2.5 

2.5 

2.5 

°C/W 

Thermal Resistance, Junction to Ambient 

P^JA 

75 

75 

75 

°C/W 

Maximum Lead Temperature for Soldering 
Purpose: Vs" from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 


(1) Pulse condition, tp < 5msec. 
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Power Transistors 


D44TD Series 


ELECTRICAL CHARACTERISTICS (Tq = 25° C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 

MIN 

MAX 

UNIT 

OFF CHARACTERISTICS*') 

Collector-Emitter Sustaining Voltage 

D44TD3 

VcEO(sus) 

300 

— 

Volts 

(IC = 25mA, Ib = 0) 

D44TD4 


350 

— 



D44TD5 


400 

— 


Collector-Emitter Voltage 

D44TD3 

VCEX 

300 

— 

Volts 

(Iq = 2.0mA, Ibi = Ib2 = -^A) 

D44TD4 


350 

— 


(Vbe = -5V, L = 200 Mh) 

D44TD5 


400 

— 


Collector Cutoff Current 


ICEV 



mA 

(VcEV = Rated Value, Vbe(OFF) = -1.6V) 



— 

0.1 


(VcEV = Rated Value, Vbe(OFF) = -1.5V, Tc = 100°C) 



— 

1.0 


Emitter Cutoff Current 
(Veb = 7V, Ic = 0) 

•ebo 

- 

1.0 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 13 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 14 


ON CHARACTERISTICS(^) 


DC Current Gain 
(lc=1A, Vce = 2V) 

(Ic = 2A, VcE = 3V) 

hFE 

8 

5 

- 

— 

Collector-Emitter Saturation Voltage 

VCE(SAT) 



Volts 

(lc= 1A, Ib = .2A) 


— 

0.6 


(lc = 2A, Ib = .4A) 


— 

1.0 


(lc = 1A, Ib = .2A, Tc = 100°C) 


— 

1.0 


Base-Emitter Saturation Voltage 

VbE(SAT) 



Volts 

(Ic = 2A, Ib = .4A) 


— 

1.2 


(IC = 2A, Ib = .4A, Tc = 100°C) 


— 

1.2 



DYNAMIC CHARACTERISTICS 


Current Gain — Bandwidth Product 
(Ic = .25A, VcE = 10V, ftest = 10 MHz) 

fj 

15 

50 

MHz 

Output Capacitance 
(VcB = 10V, Ie = 0, f = 0.1 MHz) 

Cob 

10 

25 

pF 


SWITCHING CHARACTERISTICS maximum 


Resistive Load (See Figure 17 for Test Circuit) 

Tc 

25° C 

100°C 


Delay Time 

Vcc = 250V, Ic= 1.5A 

Ibi “ Ib2 “ 0.3A, tp = 25 jusec 

td 

.06 

.08 

ns 

Rise Time 

tr 

0.6 

0.8 

jjLsec 

Storage Time 

ts 

2.5 

3.0 

fxsec 

Fall Time 

tf 

0.5 

0.8 

nsec 

Inductive Load, Clamped (See Figure 17 for Test Circuit) 





Storage Time 

VCLAMP = 250V, Ic = 1.5A, 

Ibi ” Ib2 = 0.3A, tp = 25/usec 

VbE(OFF) = -5V 

L = 200 Mh 

tsv 

3.0 

3.5 

ns 

Fall Time 

tf 

0.3 

0.6 

nsec 


TYPICAL 

Storage Time 

ts 

2.1 

2.6 

nsec 

Fall Time 

tf 

0.18 

0.23 

nsec 


(1) Pulse Duration = 300ns, Duty Factor < 2%. Do not measure on a curve tracer. 
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.COLLECTOR-EMITTER VOLTAGE-VOLTS 


Power Transistors 



15 










































































COLLECTOR CURRENT SWITCHING TIME-^SEC 


Power Transistors 


D44TD Series 


TYPICAL SWITCHING CHARACTERISTICS 
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TEST 

Vcc»250V 

_1_^^_1_ 



■ 

J 

CUIT 


011_I_ I I I _1_I_111_I 

0.1 0.2 0.5 1.0 2.0 


Iq.collector current-amperes 



FIGURE 7. TURN-ON TIME RESISTIVE LOAD 


FIGURE 8. TURN-OFF TIME RESISTIVE LOAD 



FIGURE 9. INDUCTIVE TURN-OFF WAVEFORMS 




ratio I bi/1b2 



FIGURE 11. STORAGE TIME VARIATION WITH Ib2 


FIGURE 12. FALL TIME VARIATION WITH Ib2 
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COLLECTOR CURRENT-AMPERES 


Power Transistors 


D44TD Series 





1 




Tc <l( 

Vbe*- 
L = 20( 

DO*C 


V 



-5V 


\ 












D44TD3-^ 

D44TD4 — 

D44TD5_ 












100 200 300 400 500 600 

VcE (CLAMPED) .COLLECTOR-EMITTER VOLTAGE-VOLTS 


FIGURE 13. FORWARD BIAS SAFE OPERATING AREA 


FIGURE 14. CLAMPED REVERSE BIAS 
SAFE OPERATING AREA 



FIGURE 15. TRANSIENT THERMAL RESPONSE 


FIGURE 16. POWER DERATING CURVE 



(AS SPECIFIED) 


MOTE. 

TRANSITION TIME FROM 907o Ig, TO 
Ibj, (X-W) must be LESS THAN 100 


note; 

(2) VALUE OF L (INDUCTOR) IS 
SPECIFIED ON RATING CURVES 

(3) SELECT Rg (RESISTIVE SWITCHING) 
FOR DESIRED Ic 

(4) ADJUST Vg,. Vb 2 AND Rgg POR 
DESIRED Ig, AND VALUES. 

(5) CIRCUIT LAYOUT AND COMPONENT 
SELECTION IS CRITICAL DUE TO 
FAST SWITCHING TIMES TO BE 
MEASURED. 


FIGURE 17. TEST CIRCUIT FOR SWITCHING TIMES AND RBSOA 








































Power Transistors. 

D44VH Series File Number 15.23 


Silicon N-P-N Transistors 

Complementary to the D45VH Series 


Features: 

■ Fast Switching t^ < 700 ns resistive 
tf < 200 ns 

m Low VQ^^sat) ^0.4V@lc = 8A 


TERMINAL DESIGNATIONS 


The D44VH series of silicon n-p-n power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100®C to 
provide information necessary for worst-case design. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D44VH1 

D44VH4 

D44VH7 

D44VH10 

UNIT 

Collector-Emitter Voltage 

VcEO(sus) 

30 

45 

60 

80 

V 

Collector-Emitter Voltage 

VCEX 

40 

55 

70 

90 

V 

Collector-Emitter Voltage 

VCEV 

50 

65 

80 

100 

V 

Emitter Base Voltage 

Vebo 


V 

Collector Current — Continuous 

•c 


15 


A 

— Peak (1) 

ICM 


20 



Base Current — Continuous 

•b 



5 


A 

— Peak(1) 

■bm 


10 



Total Power Dissipation @ Tc = 25°C 

Pd 


83 


Watts 

@Tc = 100°C 



33 



Derate above 25° C 



0.67 


W/°C 

Operating and Storage Junction 

Temperature Range 

Tj.TstG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

R^jc 

1.5 

°c/w 

Thermal Resistance, Junction to Ambient 

R^ja 

74 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes: 1/8" from Case for 5 Seconds 

Tl 

235 

°c 


(1) Pulse measurement condition PW ^ 6.0 ms, See Figure 14. 
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Power Transistors 


D44VH Series 


ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 

I CHARACTERISTICS | SYMBOL | MIN | MAX | UNIT | 


OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage(^) (Ic = 100mA, Ib = 0) 

D44VH1 

D44VH4 

D44VH7 

D44VH10 

VcEO(sus) 

30 

45 

60 

80 

- 

V 

Collector-Emitter Voltage(2) 

Vcex 



V 

(Ic = 1A, VcLAMP = Rated Vcex- Tq = 100°C) 





D44VH1 


40 

— 


D44VH4 


55 

— 


D44VH7 


65 

— 


D44VH10 


90 

— 


Collector Cutoff Current 

•CEV 



fjA 

(VcEV - Rated Value, VBE{off) = -4.0V) 


— 

10 


(VcEV ” Rated Value, VBE(off) =-4.0V, Tq - 100°C) 


— 

100 


Collector Cutoff Current 




..A 

(VcE = Rated Vqev. Rbe = ^0 ft, Tc = 100°C) 

•CER 


100 

fjA 

Emitter Cutoff Current (V^b = 7'V, Iq = 0) 

•ebo 

— 

10 

fjA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

Fbsoa 

SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

Rbsoa 

SEE FIGURES 


ON CHARACTERISTICS(^) 


DC Current Gain 

hpE 



— 

(Ic = 2A,Vce = 1V) 

35 

— 


(Ic = 4A,Vce = 1V) 


20 

— 


Collector-Emitter Saturation Voltage 

VcE(sat) 



V 

(IC = 8A, Ib = 0.4A) 

— 

0.4 


(Ic = 8A, Ib = 0.4A, Tc = 100°C) 


— 

0.5 


(IC = 15A, Ib-S.OA, Tc = 100°C) 


— 

0.8 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(lc = 8A, Ib = 0.4A) 

— 

1.2 


(IC = 8A, Ib = 0.4A, Tc = 100°C) 


— 

1.1 



DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
(IC^O.IA, VcE = 10V, ftest = 1 MHz) 

fT 

50 

MHz 

Output Capacitance 
(Vcb = 10V,Ie = 0, ftest 

= 1 MHz) 

Cob 

120 

PF 

SWITCHING CHARACTERISTICS 


Maximum 


I Resistive Load (See Figure 16 for Test Circuit) 

Tc 

25° C 

100°C 


Delay Time 

Vcc = 20 V, Ic = 8A 

Ibi = IB2 = 0-8A 
tp = 25 Msec 

td 

50 

— 

nsec 

Rise Time 

tr 

250 

__ 

nsec 

Storage Time 

ts 

700 

— 

nsec 

Fall Time 

tf 

200 

— 

nsec 

1 Inductive Load, Clamped (See Figure 15 for Test Circuit) 





Storage Time 

Vcc = 20V, Ic 8A 

ts 

. 800 

— 

nsec 

Fall Time 

VcLAMP = Rated Vcex 

tf 

180 

400 

nsec 


Ibi = 0.8A, VBE(off) = -5V 

Typical 

Storage Time 

L = 200Mh 

ts 

280 

370 

nsec 

Fall Time 

tf 

130 

150 

nsec 


(1) Pulse Duration = 300 //sec, Duty Factor ^ 2%. 

(2) See Figure 15 for Test Circuit. 















Power Transistors. 


D44VH Series 


SAFE OPERATING AREA 





0.2 0.4 0.6 0.8 I. 2. 4. 6. 

Ic , COLLECTOR CURRENT-AMPERES 

1. DC CURRENT GAIN 



Ig. BASE CURRENT - AMPERES 

2. COLLECTOR SATURATION REGION 




0 .1 .2 .3 

Vbe, BASE-EMITTER VOLTAGE - VOLTS 


3. COLLECTOR CUTOFF REGION 


.5 0.1 0.2 0.4 0.6 0.8 I 2 4 6 8 10 20 

Ic, COLLECTOR CURRENT - AMPERES 

4. SATURATION VOLTAGE 








- 0VB FOR Vb, 
Ib = lc'5 


.4 .6 .8 I 2 

REVERSE BIAS VOLTAGE - VOLTS 

5. CAPACITANCE 


.1 .2 .4 .6 .8 I 2 

Ic, COLLECTOR CURRENT - AMPERES 

6. SATURATION VOLTAGE 
TEMPERATURE COEFFICIENTS 




























COLLECTOR CURRENT SWITCHING TIME (nSEC) 























TRANSIENT THERMAL IMPEDANCE - "C/W 


Power Transistors 


D44VH Series 




Tc,CASE TEMPERATURE, “C 


12. TRANSIENT THERMAL RESPONSE 


13. POWER DERATING FACTOR 



14. MAXIMUM SINGLE PULSE 
COLLECTOR CURRENT 


TEST CIRCUITS 



^CLAMP 


FOR SW. TIMES AND RBSOA 
FOR SUSTAINING VOLTAGE 


R - 

Rg - -— 

Ibi 

"ON" PULSE WIDTH AND Vcc 
ADJUSTED FOR DESIRED PEAK Ic- 
TRANSITION TIME FROM 
90% Ib, to 907o Ib 2 LESS 
THAN 10 n S. 


Vbb Vcc 



Vcc 

Rl= . NONINDUCTIVE 

Ic 



TRANSITION TIME FROM 
90%Ib|T0 907oIb2 I-^SS 
THAN lOnS. 


15. INDUCTIVE SWITCHING AND Vcex 


16. RESISTIVE SWITCHING 
















Power Transistors 


File Number 15.25 


D44VM Series 


Silicon N-P-N Transistors 

Complementary to the D45VM Series 


Features: 

■ Fast Switching tg < 500 ns resistive 

tf<75ns 

m Very Low V'c£(saf) ^0.4V@Iq = 4A 

■ High Gain > 40 @ Iq = 



TERMINAL DESIGNATIONS 


The D44VM-series of silicon n-p-n power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design. 


o 




t: 


92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25® C) (unless otherwise specified) 


RATING 

SYMBOL 

D44VM’1 

D44VM4 

D44VM7 

D44VM10 

UNIT 

Collector-Emitter Voltage 

VcEO(sus) 

30 

45 

60 

80 

V 

Collector-Emitter Voltage 

VCEX 

30 

45 

60 

80 

V 

Collector-Emitter Voltage 

VCEV 

50 

70 

80 

100 

V 

Emitter Base Voltage 

Veb 

_Z_1 

V 

Collector Current — Continuous 

■c 



8 


A 

— Peak{1) 

ICM 


20 



Base Current — Continuous 

Ib 



2 


A 

— Peak (1) 

Ibm 



5 



Total Power Dissipation @ Tq = 25®C 

Pd 


50 


Watts 

@Tc = 100®C 



20 



Derate above 25® C 



0.4 


W/®C 

Operating and Storage Junction 

Temperature Range 

Tj, TstG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

R^jc 

2.5 

®c/w 

Thermal Resistance, Junction to Ambient 

R^ja 

74 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes: 1/8" from Case for 5 Seconds 


235 

°c 


(1) Pulse measurement condition PW ^ 6.0 ms. 
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Power Transistors, 


D44VM Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTICS | SYMBOL | MIN | MAX | UNIT | 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage(^) (Iq = 100mA, Ib = 0) 

D44VM1 

D44VM4 

D44VM7 

D44VM10 

VcEO(sus) 

30 

45 

60 

80 

— 

V 

Collector-Emitter Voltage<2) 

Vcex 



V 

(Ic = 3A, Vclamp = Rated Vcex. Tq < 100°C) 





D44VM1 


30 

— 


D44VM4 


45 

— 


D44VM7 


60 

— 


D44VM10 


80 

— 


Collector Cutoff Current 

ICEV 



/iA 

(VcEV = Rated Value, VBE(off) = 


— 

10 


(VcEV “ Rated Value, VBE(off) “ -4.0V Tq = 100°C) 


— 

100 


Collector Cutoff Current 

ICER 



aA 

(VcE = Rated Vcev. Rbe = 50 ^,Tc = 100°C) 


100 

Emitter Cutoff Current (Veb = 7V, Ic = 0) 

Iebo 

— 

10 



SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

Fbsoa 

SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

Rbsoa 

SEE FIGURE 8 


ON CHARACTERISTICS^^) 


DC Current Gain 
{Ic = 4A, Vce = 1V) 

(IC = 6A, VcE = 1V) 

hpE 

40 

20 

- 


Collector-Emitter Saturation Voltage 

VcE(sat) 



V 

(Ic = 4A, Ib = 0.2A) 


— 

0.4 


(Ic = 6A, Ib = 0.3A) 


— 

0.6 


{lc = 8A, Ib = 0.8A, Tc = 100°C) 


— 

1.0 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(Ic = 4A, Ib = 0.2A) 


— 

1.2 


(lc = 4A, Ib = 0.2A, Tc = 100°C) 


i — 

1.2 



DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
(Ic = 0.1A, VcE = 10V, ftest = 1 MHz) 

fT 

50 

MHz 

Output Capacitance 
(VcB-IOV, Ie = 0, ftest 

= 1 MHz) 

Cob 

70 

PF 

SWITCHING CHARACTERISTICS 


Maximum 


1 Resistive Load (See Figure 16 for Test Circuit) I 

Tc 

25° C 

100°C 


Delay Time 

Vcc = 30V, lc = 6A 

Ibi = Ib 2 = 0.6A 
tp = 25 /jsec 

td 

30 

40 

nsec 

Rise Time 

tr 

250 

350 

nsec 

Storage Time 

fs 

500 

600 

nsec 

Fall Time 

tf 

75 

250 

nsec 

Inductive Load, Clamped (See Figure 15 for Test Circuit) | 

Storage Time 

VCE(CLAMP) = 30V, Ic = 6A 

ts 

500 

600 

nsec 

Fall Time 

Ibi = Ib2 = 0.6A, VbE(OFF) = -5V 

tf 

70 

100 

nsec 


Typical 1 

Storage Time 

L = 200 /ih 

fs 

340 

430 

nsec 

Fall Time 

tf 

40 

57 

nsec 


(1) Pulse Duration = 300 yusec, Duty Factor ^ 2%. 

(2) See Figure 15 for Test Circuit. 
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C,CAPACITANCE-pf Vce.COLLECTOR-EMITTER VOLTAGE-VOLTS Hpg.OC CURRENT GAIN 


Power Transistors 


D44VM Series 


TYPICAL DC CHARACTERISTICS 



O.Z O.A 0.6 1.0 Z.O 4.0 6.0 lO 

Ip,COLLECTOR CURRENT-AMPERES 


FIGURE 1. DC CURRENT GAIN 


.001 .002 .004 .006 .01 .02 .04 .06 0.1 0.2 0.4 0.6 

Ig.BASE CURRENT-AMPERES 


FIGURE 2. COLLECTOR SATURATION REGION 







0.4 0.6 1.0 2.0 4.0 6.0 

Ic,COLLECTOR CURRENT-AMPERES 


FIGURE 3. Vce(SAT) vs. Iq 




0.4 0.6 0.8 1.0 2.0 4.0 6.0 8.0 10 

Ic,COLLECTOR CURRENT-AMPERES 


FIGURE 4. Vbe(SAT) vs. Ic 







ISSUES SSBSiSSSSSi 
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■■■■■■IlIBBHIHHIIlil 

mmmMMUiwmmmmmMMUl 

ikbhbibbioi 

— 

-III_ 

Tc=25‘»C 




•^VC POR Vce(SAT) 
Ic/Ib = IO 


<PV5 FOR Vbe 

Ib'Ic^'O_ 



_55"C TO +25 ^ 


1.0 10.0 
Vr,REVERSE VOLTAGE-VOLTS 

FIGURE 5. CAPACITANCE 


.06 .08 .1 .2 .4 .6 .8 I 2 

Ic,COLLECTOR CURRENT-AMPERES 

figure 6. SATURATION VOLTAGE 
TEMPERATURE COEFFICIENTS 


















































NORMALIZED SWITCHING TIME COLLECTOR CURRENT SWITCHING TIME-nSEC Ig.COLLECTOR CURRENT-AMPERES 


Power Transistors 


D44VM Series 


SAFE OPERATING AREA 



VcE,COLLECTOR -EMITTER VOLTAGE-VOLTS 


8 







Tc»IOO“c’ 

Ibi'1b2=Ic/io 







L*2bo 4 

tp*75 /xJ 
____ 

H 

>EC 









V 
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1 

1 

■ 

K 

■ 



1 

944VMI 

D44 

/M4 

0 

44VM7 

D 

«4VMI0 





_ 

1 

1 






nl_I_I_ I _I_ I _I_ I _L_-1... 

0 10 20 30 4 0 50 60 70 80 

CLAMPj VOLTAGE -VOLTS 


FIGURE 7. FORWARD BIAS SOA 


FIGURE 8. CLAMPED REVERSE BIAS SOA 


TYPICAL SWITCHING CHARACTERISTICS 




Ig,COLLECTOR CURRENT-AMPERES Ig,COLLECTOR CURRENT-AMPERES 


FIGURE 9. RESISTIVE SWITCHING TIME 


FIGURE 10. CLAMP INDUCTIVE TURN-OFF TIME 




FIGURE 11. STORAGE TIME VARIATION WITH Ib2 FIGURE 12. FALL TIME VARIATION WITH Ib2 
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TRANSIENT THERMAL IMPEDANCE “C/W 


Power Transistors 


D44VM Series 




Tc , CASE TEMPERATURE, “C 



FIGURE 13. TRANSIENT THERMAL RESPONSE 


FIGURE 14. POWER DERATING FACTOR 


TEST CIRCUITS 



FIGURE 15. INDUCTIVE SWITCHING AND Vcex 



FIGURE 16. RESISTIVE SWITCHING 
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Power Transistors 


D45C Series 


File Number 15<12 


Silicon P-N-P Transistors 

Complementary to the D44C Series 

General-Purpose Types for Medium-Power Switching and 
Amplifier Applications 

Features: 

■ Very low collector saturation voltage [~0.5V typ. @ -3.0A Iq] 

■ Excellent linearity 

■ Fast switching 


TERMINAL DESIGNATIONS 


D45C-series p-n-p power transisitors are designed for 
various specific and general purpose applications, such as: 
output and driver stages of amplifiers operating at frequen¬ 
cy from DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and low and high frequency Inverters/ 
converters. 



JEDEC TO-220AB 


MAXIMUM RATINGS {T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45C1, 2, 3 

D45C4, 5, 6 

D45C7, 8, 9 

D45C10,11,12 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-40 

-55 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

ic 

-4 

-4 

-4 

-4 

A 

Peak(i) 

•cm 

-6 

-6 

-6 

-6 


Base Current — Continuous 

•b 

-2 

-2 

-2 

-2 

A 

Total Power Dissipation @ = 25°C 

(®Tc = 25°C 

Pd 

1.67 

30 

1.67 

30 

1.67 

30 

1.67 

30 

Watts 

Operating and Storage Junction 
Temperature Range 

^jTstg 

-55 to +150 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

•^^JA 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

4.2 

4.2 

" 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°c 


(1) Pulse Test Pulse Width = 300ms Duty Cycle < 2%. 
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.Power Transistors 


D45C Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage 

(lc =-100mA) 

— 

D45C1,2, 3 
D45C4, 5, 6 
D45C7, 8, 9 
D45C10, 11, 12 

VcEO(sus) 

-30 

-45 

-60 

-80 

- 

1 1 1 1 

Volts 

Collector Cutoff Current 
(VcE = Rated Vces) 


•CES 

_ 

_ 

-10 

fjA 

Emitter Cutoff Current 
{Veb=-5V)! 


•ebo 

- 

- 

-100 

aA 


SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURES 


ON CHARACTERISTICS(^) 


DC Current Gain 
(lc = -0.2A, VcE = -1V) 

D45C1,4, 7,10 
D45C2, 5,8,11 
D45C3, 6, 9, 12 

hpE 

25 

40 

40 


120 

120 

— 

(lc = -1A, VcE = -1V) 

D45C1,4, 7, 10 

hpE 

10 

— 


— 


D45C2, 5, 8, 11 


20 

— 

— 


(IC = -2A, VcE = -1V) 

D45C3, 6, 9, 12 

hpE 

20 

— 

_ 


Collector-Emitter Saturation Voltage 







(IC = -1A, Ib = -50mA) 

D45C2, 5, 8, 11 

VcE(sat) 

— 

— 

-0.5 

Volts 


D45C3, 6, 9, 12 


— 

— 

-0.5 


(lc = -1A, Ib =-100mA) 

D43C1,4, 7, 10 


— 

— 

-0.5 


Base-Emitter Saturation Voltage 
(lc = -1A, Ib =-100mA) 

VBE(sat) 

- 


-1.3 

Volts 


DYNAMIC CHARACTERISTICS 


Collector Capacitance 
(VcB = -10V,f = 1MHz) 

— 

CCBO 

- 

- 

125 

PF 

Current-Gain — Bandwidth Product 
(IC = -20mA, VcE = -4V) 

h 

- 

40 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time + 

Rise Time 

Ic = -1A, Ibi = Ib2 = -0.1A, 

td + tr 

- 

50 

- 

nS 

Storage Time 

Vcc = “1A, tp = 25 fjLsec 

fs 

— 

500 

— 


Fall Time 

tf 

— 

50 

— 



(1) Pulse Test PW = 300ms Duty Cycle < 2%. 














Power Transistors 


D45C Series 



Xq-COLLECTOR current-amperes 

FIG. 1 TYPICAL hpE VS. Ic 



-.01 roe -04 -oeoe-ai - 1 .< 

I-- collector current-amperes 


FIG. 2 TYPICAL SATURATION VOLTAGE 
CHARACTERISTICS 


~\ -V SEC PULSES -f 

lOjn SEC PULSES I 
X . 100/i SEC PULSES ' 

n —1000/i SEC PULSES 


VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

FIG. 3 SAFE REGION OF OPERATION 
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^o^'^^UNCT^iON TO AMBIENT 
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JUNC 

TION TO C 

ASE 

. 7 
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B 





— 



TIME - SECONDS 

FIG. 4 MAXIMUM TRANSIENT THERMAL IMPEDANCE 

























Power Transistors 


File Number 15.14 


D45D Series 


6-Ampere P-N-P Darlington 
Power Transistors 

Complementary to the D44D Series 

-40, -60, and -80 Volts, 30 Watts 
Gain of 2000 at -1 A 

Features: 

■ Operates from 1C without predriver 


TERMINAL DESIGNATIONS 


c 


,- 

_ 1 

(FLANGE) 

O 


, -.r: 






.- 



TOP VIEW *-8 

92CS-39969 



Applications: 

■ Soienoid Driver 

■ Lamp Driver 

m Reiay Substitute 

■ Switching Reguiator 

■ Inverter/Converter 


The D45D-series p-n-p Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc¬ 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 2000. 


JEDEC TO-220AB 


c 



Schematic diagram for aii types. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45D1,2 

D45D3,4 

D45D5,6 

mm 

Collector-Emitter Voltage 

VCEO 

-40 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-50 

-70 

-90 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

Volts 

Collector Current ~ Continuous 

•c 

-6 

-6 

-6 

A 

Base Current — Continuous 

Ib 

-0.5 

-0.5 

-0.5 

A 

Total Power Dissipation @ = 25° C 

Pd 

2.1 

2.1 

2.1 

Watts 

@Tc = 25°C 

30 

30 

30 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^ja 

60 

60 

60 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

4.2 

4.2 

4.2 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Va” from Case for 5 Seconds 

Tl 

260 

260 

260 

°C 
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TRANSIENT THERMAL IMPEDANCE-°C/W 


Power Transistors 


D45D Series 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


TYP 

HZZ33il 


UNIT I 


OFF CHARACTERISTICS*^) 


Collector-Emitter Breakdown Voltage D45D1,2 

Ic = -50mA) D45D3,4 

D45D5,6 

VCEO(BR) 

-40 

-60 

-80 

- 

- 

Volts 

Collector Cut-off Current 

(VcE = Rated Vces) Tq = 25° C 

(VcE = Rated Vces. Vbe = 0.4V) Tc = 125°C 

Ices 

ICEV 

= 

I 

-10 

-5 

mA 

Emitter Cutoff Current 
(Veb = -5V) 

■ebo 

- 

- 

-10 

aA 

SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 5 | 

ON CHARACTERISTICS^^) 

DC Current Gain 
(lc = -1A, Vce = -2V) 

hPE 

2,000 

5,000 

- 

- 

Collector-Emitter Saturation Voltage 
(Ic = -3A, Ib = -3mA) 

(Ic = -5A, 1 b = -5mA) D45D2,4,6 only 

VcE(sat) 

- 

- 

-1.5 

- 2.0 

V 

V 

Base-Emitter Saturation Voltage 
(Ic = -5A, Ib = -5mA) 

VBE(sat) 

- 

- 

-2.5 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(Vq 0 = -1OV, f= 1MHz) 

CcBO 

- 

- 

75 

PF 

SWITCHING CHARACTERISTICS 

Resistive Load 






Delay Time + Rise Time 

Ic = -3A, Ibi = Ib 2 -3mA 

Vcc = 40V, tp = 25 Msec 

td tr 

— 

0.35 

— 

MS 

Storage Time 

ts 

— 

0.4 

_ 

Fall Time 

tf 

- 

0.3 

- 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 




FIG. 1 MAXIMUM TRANSIENT THERMAL IMPEDANCE FIG. 2 TYPICAL TRANSCONDUCTANCE 

CHARACTERISTICS 
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Power Transistors 


D45E Series 


File Number 15.16 


10-Ampere P-N-P Darlington 

Power Transistors terminal designations 

Complementary to the D44E Series 

-40, -60, and -80 Volts, 50 
Gain of 1000 at -5 A 


Features: 

■ Operates from 1C without predriver 


o 




t: 


92CS-39969 


Applications: 

■ Driver 

■ Reguiator 

■ Capacitor Multipiier 

■ Solenoid Driver 

■ inverter Power Supply 


■ Switch 

■ Audio Output 

■ Relay Substitute 

■ Oscillator 

■ Servo-Amplifier 


The D45E-serles p-n-p Darlington power transitors are 
designed for general purpose switching of multi-ampere 
loads directly from low-level logic circuitry. The monolithic 
base-to-emitter resistors have been deleted from the struc¬ 
ture to enhance the gain characteristics. These devices 
feature minimum gains of 1000. 


JEDEC TO-220AB 


c 



Schematic diagram for ail types. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45E1 

D45E2 

D45E3 


Collector-Emitter Voltage 

VcEO 

-40 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-40 

-60 

-80 

Volts 

Emitter Base Voltage 

Vebo 

-7 

-7 

-7 

Volts 

Collector Current — Continuous 

•c 

-10 

-10 

-10 

A 

Peak<^) 

ICM 

-20 

-20 

-20 


Base Current — Continuous 

IB 

-1 

-1 

-1 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

Watts 

@Tc = 25‘'C 

50 

50 

50 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

P^JA 

75 

75 

75 


Thermal Resistance, Junction to Case 

R^JC 

2.5 

2.5 

2.5 

°C/W j 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

260 

260 

260 

B 


(1) Pulse Test: Pulse Width = 300ms. Duty Cycle < 2%. 
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Power Transistors 


D45E Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF characteristics'^^ 


Collector-Emitter Voltage D45E1 

(lc =-100mA) D45E2 

D45E3 

VCEO 

-40 

-60 

-80 

— 

- 

Volts 

Collector Cut-off Current 
(VcE = Rated Vces) 

Ices 

— 

— 

-10 

mA 

Emitter Cutoff Current 
(Veb = -7V) 

Iebo 

- 

- 

-1.0 

aA 

SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased | FBSOA 

SEE FIGURE 6 

ON characteristics'^^ 

DC Current Gain 
(lc = -5A. Vce = -5V) 

hpE 

1,000 

- 

- 

- 

Collector-Emitter Saturation Voltage 
(lc = -5.0A, lB = -10mA) 

(lc = -10.0A, 1 b =-20mA) 

VcE(sat) 

- 

- 

-1.5 

-2.0 

V 

V 

Base-Emitter Saturation Voltage 
(lc = -5.0A, lB = -10mA) 

VBE(sat) 

- 

- 

-2.5 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(VcB = -10V, f=1MHz) 

CcBO 

- 

- 

220 

_ 

pF 

SWITCHING CHARACTERISTICS 

Resistive Load 






Delay Time + Rise Time 

Ic = -10A, Ibi = Ib 2 “ -20mA 
Vcc = -40V, tp = 25)usec 

td ^r 

— 

0.6 

- 

nS 

Storage Time 

ts 

- 

2.0 

- 

Fall Time 

tf 

- 

0.5 

- 


(1) Pulse Test: PW < 300ms Duty Cycle < 2%. 



FIG. 1 typical saturation VOLTAGE CHARACTERISTICS 




























D45E Series 



QOOl 0.01 0.1 1.0 10.0 20 


IC-COLLECTOR CURRENT - AMPERES 

FIG. 2 TYPICAL GAIN CHARACTERISTIC 




FIG. 4 MAXIMUM PERMISSIBLE DC POWER DISSIPATION 





































































Power Transistors 


D45E Series 



Vg^ -BASE TO EMITTER VOLTAGE-VOLTS 


FIG. 5 TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 



FIG. 6 SAFE REGION OF OPERATION 







Power Transistors 


D45H Series 


File Number 15.18 


Silicon P-N-P Transistors 

Complementary to the D44H Series 

For Switching and Linear Applications 


Features: 

■ Very low collector saturation voltage 

■ Excellent linearity 

■ Fast switching 

TERMINAL DESIGNATIONS 


D45H-series p-n-p power transisitors are designed for 
various specific and general purpose applications, such as: 
output and driver stages of amplifiers operating at frequen¬ 
cy from DC to greater than 1.0 MHz, series, shunt and 
switching regulators, and low and high frequency inverters/ 
converters. 




1- 

_ i 

(FLANGE) 

O 


. r; 



— 


TOP 

VIEW 

^ U 
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JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45H1, 2 

D45H4, 5 

D45H7, 8 

D45H10,11 

UNITS 

Collector-Emitter Voltage 

VCEO 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCES 

-30 

-45 

-60 

-80 

Volts 

Emitter Base Voltage 

Vebo 

-5 

-5 

-5 

-5 

Volts 

Collector Current — Continuous 

•c 

-10 

-10 

-10 

-10 

A 

Peak(i) 

•cm 

-20 

-20 

-20 

-20 


Base Current — Continuous 

Ib 

-5 

-5 

-5 

-5 

A 

Total Power Dissipation (® Ta = 25°C 

Pd 

1.67 

1.67 

1.67 

1.67 

Watts 

(®Tc = 25°C 


50 

50 

50 

50 


Operating and Storage Junction 
Temperature Range 

Tj Tstg 

-55 to +150 

-55 to+150 

-55 to+150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Ambient 

R^JA 

75 

75 

75 

75 

°C/W 

Thermal Resistance, Junction to Case 

R^JC 

2.5 

2.5 

2.5 

2.5 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

+260 

+260 

+260 

+260 

°C 


(1) Pulse Test Pulse Width = 300ms Duty Cycle ^ 2%. 


2-578 










Power Transistors 


D45H Series 

ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 

I CHARACTERISTIC | SYMBOL | MIN | TYP | MAX | UNIT | 


OFF CHARACTERISTICS<^) 


Collector-Emitter Sustaining Voltage 

D45H1,2 

(lc= - 100mA) D45H4, 5 

D45H7. 8 
D45H10, 11 

VcEO(sus) 

-30 

-45 

-60 

-80 

1 1 1 1 

— 

Volts 

Collector Cutoff Current 
(VcB = Rated Vcbo) 

ICBO 

_ 

_ 

-10 

M 

Emitter Cutoff Current 
(Veb = -5V) 

•ebo 

- 

- 

-100 

aA 

SECOND BREAKDOWN 

Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 4 | 

ON characteristics'^^ 

DC Current Gain D45H1,4, 7, 10 

(IC = -2A, VcE = -1V) D45H2, 5, 8, 11 

D45H1,4, 7, 10 

(Ic --4A, VCE - -IV) D45H2.5,8,11 

hpE 

35 

60 

20 

40 

- 

- 


Collector-Emitter Saturation Voltage 
(Ic = -8A, Ib = --0.4A) D45H1, 4. 7, 10 

(Ic = -8A, Ib = -0.8A) D45H2, 5, 8, 11 

VcE(sat) 

- 

- 

1 1 

bb 

Volts 

Base-Emitter Saturation Voltage 
(lc = -8A, Ib = -0.8A) 

VBE(sat) 

- 

- 

-1.5 

Volts 

DYNAMIC CHARACTERISTICS 

Collector Capacitance 
(VcB = -10V,f = 1 Mhz) 

CCBO 

- 

230 

- 

pF 

Current-Gain — Bandwidth Product 
(lc =-500mA, VcE = -10V) 

h 

- 

40 

_ 

MHz 


SWITCHING CHARACTERISTICS 


1 Resistive Load 






Delay Time + 

Rise Time 

lc = -5A, Ibi =-0.5A 

td + tr 

- 

135 

- 

nS 

Storage Time 

Ic = -5A, Ibi = Ib2 = -0.5A 

fs 

— 

500 

— 

Fall Time 

tf 

— 

100 

— 


(1) Pulse Test PW = 300ms Duty Cycle ^ 2%. 

















I--COLLECTOR CURRENT- AMPERES 


IME - SECONDS 


FIG. 6 TRANSIENT THERMAL IMPEDANCE 


FIG. 5 TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 




































































Power Transistors 


File Number 15.24 


D45VH Series 


Silicon P-N-P Transistors 

Complementary to the D44VH Series 


Features: 

■ Fast Switching t^ < 500 ns resistive 

tf< 100 ns 

■ Low '/cE(saO — @ lc~ 



TERMINAL DESIGNATIONS 


The D45VH-series of silicon p-n-p power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design. 


o 


t: 


92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45VH1 

D45VH4 

D45VH7 

D45VH10 

mm 

Collector-Emitter Voltage 

VcEO(sus) 

-30 

-45 

-60 

-80 

Volts 

Collector-Emitter Voltage 

VCEX 

-40 

-55 

-70 

-90 

Volts 

Collector-Emitter Voltage 

VcEV 

-50 

-70 

-80 

-100 

Volts 

Emitter Base Voltage 

Vebo 

-7 

-7 

-7 

-7 

Volts 

Collector Current — Continuous 

•c 

-15 

-15 

-15 

-15 

A 

Peak<^^ 

■cm 

-20 

-20 

-20 

-20 


Base Current — Continuous 

•b 

-5 

-5 

-5 

-5 

A 

Peak<^) 

Ibm 

-10 

-10 

-10 

-10 


Total Power Dissipation @ Tc = 25° C 

Pd 

83 

83 

83 

83 

Watts 

@Tc= 100°C 

33 

33 

33 

33 


Derate above 25° C 


0.67 

0.67 

0.67 

0.67 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

-55 to +150 

-55 to+150 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1.5 

1.5 

1.5 

1.5 

°C/W 

Thermal Resistance, Junction to Ambient 

R^ja 

75 

75 

75 

75 

°C/W 

Maximum Lead Temperature for Soldering 
Purpose: Vs" from Case for 5 Seconds 

Tl 

235 

235 

235 

235 

°C 


(1) Pulse measurement condition PW < 6.0 ms, see Figure 14. 
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Power Transistors 


D45VH Series 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 

I CHARACTERISTICS I SYMBOL I mIn I MAX I UNIT 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage(^) (Ic =-l00mA, Ib = 0) 

VcEO(sus) 


V 

D45VH1 


-30 

— 

D45VH4 


-45 

— 

D45VH7 


-60 

— 

D45VH10 


-80 

— 

Collector-Emitter Voltage(2) 

VCEX 


V 

(Ic = -10A, VCLAMP = Rated Vcex- Tc = 100°C) 




D45VH1 


-40 

— 

D45VH4 


-55 

— 

D45VH7 


-70 

— 

D45VH10 


-90 

— 

Collector Cutoff Current 

ICEV 



(VcEV = Rated Value, VBE(off) = 4.0V) 


— 

-10 

(VcEV = Rated Value, VBE(off) = 4.0V, Tc = 100°C) 


— 

-100 

Collector Cutoff Current 

ICER 



(VcE = Rated Vcev. Rbe = 50 n. Tc = 100°C) 


-100 fjA 

Emitter Cutoff Current (Veb = -7V, Ic = 0) 

•ebo 

- 

-10 jjA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

Fbsoa 

SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

Rbsoa 

SEE FIGURES 


ON CHARACTERISTICS(i) 


DC Current Gain 
(lc = -2 A, VcE = -1V) 

(IC = -4 A, VcE = -1V) 

hpE 

35 

20 

— 

Collector-Emitter Saturation Voltage 

VcE(sat) 


V 

(Ic = -8A, Ib = -0.8A) 


— 

-1.0 

(Ic = -8A, Ib = -0.8A, Tc = 100°C) 


— 

-1.1 

(Ic = -15A, Ib = -3.0A, Tc = 100°C) 


— 

-1.5 

Base-Emitter Saturation Voltage 

VBE(sat) 


V 

(lc = -8A, Ib = -0.8A) 


— 

-1.4 

(Ic = -8A, Ib = - 0 . 8 A, Tc = ^00°C) 


— 

-1.4 


DYNAMIC CHARACTERISTICS 


Typical 


Current-Gain — Bandwidth Product 
(Ic = -0.1A, VcE = -10V, ftest = 1 MHz) 

fT 

50 

MHz 

Output Capacitance 
(VCB = -10V, Ie = 0, ftest = 1 MHz) 

Cob 

275 

PF 

SWITCHING CHARACTERISTICS 


Maximum 



I Resistive Load (See Figure 16 for Test Circuit) 

Tc 

25° C 

100°C 


Delay Time 

Vrr = -20V Ir = -8A 

td 

50 

— 

nsec 

Rise Time 


tr 

250 

— 

nsec 

Storage Time 


ts 

500 

— 

nsec 

Fall Time 


tf 

100 

— 

nsec 

1 Inductive Load, Clamped (See Figure 15 for Test Circuit) 





Storage Time 

Vcc = - 20 V, Ic = -8A 

ts 

500 

600 

nsec 

Fall Time 

VcLAMP = Rated Vcex 

tf 

300 

400 

nsec 


Ibi =-0.8A, VBE(off) =5V 


Typical 


Storage Time 

L - 200 fjih 

ts 

200 

320 

nsec 

Fall Time 


tf 

160 

180 

nsec 


(1) Pulse Duration = 300 jjsec, Duty Factor < 2%. 

(2) See Figure 15 for Test Circuit. 
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Ic , COLLECTOR CURRENT, /la 


Power Transistors 


D45VH Series 


TYPICAL DC CHARACTERISTICS 



Ip, COLLECTOR CURRENT AMPS 


Ib , BASE CURRENT, AMPS 


1. DC CURRENT GAIN 


2. COLLECTOR SATURATION REGION 



''CE (SAT) ^C/IB ’ 


''CE {SAT)^^c/rB = '0" 


-0.1 -0.2 -0.3 -0.4 

Vbe, base-EMITTER VOLTAGE, VOLTS 


-0.5 -1.0 -2.0 -5.0 -10.0 -20. 

Ic , COLLECTOR CURRENT, AMPS. 


3. COLLECTOR CUTOFF REGION 


4. SATURATION VOLTAGE 




> 1.0 2.0 3.0 5.0 10. 

Vr REVERSE VOLTAGE (VOLTS) 


5. CAPACITANCE 


-.1 -.2 -.3 -1.0 3.0 -10. 

Ic COLLECTOR CURRENT (AMPS) 


6 . SATURATION VOLTAGE 
TEMPERATURE COEFFICIENTS 















































Power Transistors 


D45VH Series 


SAFE OPERATING AREA 



VcE - COLLECTOR TO EMITTER VOLTAGE' VOLTS 



7. FORWARD BIAS SOA 


8. REVERSE BIAS SOA 


TYPICAL SWITCHING CHARACTERISTICS 



1000 
_ 000 
o 

uj 600 
u 400 







— 

— 






— 

— 


















s 


_ 





— 

s 







__ 

-— ' 









— 

— Tc=lOO»C — 




-T^ = 25»r ~1 





MPED INDUCTIVE LOAD “ 
c/I0,Vbe(0FF)*5V ~ 

= 20V,Vce(CLAMP)= “ 

EDVcex 




CLA 




Ibi=i 




Vcc 

RAT 




L = 200/ih 

_1 

L_ 



) 2 4 6 8 10 15 

Ic,COLLECTOR CURRENT (AMPERES) 

10. CLAMPED INDUCTIVE SWITCHING TIME 




11. SWITCHING TIME VARIATION WITH Ib2 


12. TRANSIENT THERMAL RESPONSE 







































Power Transistors 


D45VH Series 




Tc . CASE TEMPERATURE, 'C PULSE WIDTH, MSEC. 


13. POWER DERATING FACTOR 


14. MAXIMUM SINGLE PULSE 
COLLECTOR CURRENT 


TEST CIRCUITS 


-Vcc 



+ 5V -Vcc 



RESISTIVE SWITCHING 
Rc . NON-INDUCTIVE 


■bl 

TRANSITION TIME 907. Igi 
TO 907. IB2 less than 
10 N.S. 


15. INDUCTIVE SWITCHING AND VcEX 


16. RESISTIVE SWITCHING 
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Power Transistors 


D45VM Series 


File Number 15.26 


Silicon P-N-P Transistors 

Complementary to the D44VM Series 


Features: 

■ Very Fast Switching t^ < 500 ns resistive 

tf<75ns 

■ Very iow Vq^ {sat) < 0.4V @ Iq = 4A 
m High gain Hf=^ >40@Iq = 4A 


TERMINAL DESIGNATIONS 


The D45VM-series of silicon p-n-p power transistors are 
especially designed for use in switching circuits such as 
switching regulators, high-frequency inverters/converters, 
and other applications where very fast switching times and 
low-saturation voltages are necessary. These devices are 
tested for parameters that relate directly to the design of 
high-power switching circuits. Switching times, saturation 
voltages, and leakage currents are specified at 100°C to 
provide information necessary for worst-case design.. 





'- 


tFLANGE) 

O 



--- ^ 


TOP 


VIEW 



92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS (Ty^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D45VM1 

D45VM4 

D45VM7 

D45VM10 

UNIT 

Collector-Emitter Voltage 

VcEO(sus) 

Iso 

-45 

-60 

-80 

V 

Collector-Emitter Voltage 

VCEX 

-30 

-45 

-60 

-80 

V 

Collector-Emitter Voltage 

VCEV 

-50 

-70 

-80 

-100 

V 

Emitter Base Voltage 

Vebo 


V 

Collector Current — Continuous 
— Peak (1) 

ic 

•cm 

00 o 

I CM 

A 

Base Current — Continuous 
— Peak (1) 

•b 

Ibm 

-2 

-5 

A 

Total Power Dissipation @ Tc = 25° C 
@Tc = 100°C 

Derate above 25° C 

Pd 

50 

20 

0.4 


Operating and Storage Junction 

Temperature Range 

Tj.TstG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

R^jc 

2.5 

°c/w 

Thermal Resistance, Junction to Ambient 

RejA 

74 

°c/w 

Maximum Lead Temperature for Soldering 

Purposes: 1/8" from Case for 5 Seconds 

Tl 

235 

°c 


(1) Pulse measurement condition PW ^ 6.0 ms. 
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Power Transistors 


D45VM Series 


ELECTRICAL CHARACTERISTICS (T^ = 25®C) (unless otherwise specified) 

I CHARACTERISTICS | SYMBOL | MIN | MAX | UNIT | 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage^^) (Iq = -100mA, Ib = 0) 

VcEO(sus) 



V 

D45VM1 

-30 

— 


D45VM4 


-45 

— 


D45VM7 


-60 

— 


D45VM10 


-80 

— 


Collector-Emitter Voltage(2) 

VCEX 



V 

(Iq =^3A,Vclamp = Rated Vqex. Tq ^ 100°c) 




D45VM1 


-30 

— 


D45VM4 


-45 

— 


D45VM7 


-60 

— 


D45VM10 


-80 

— 


Collector Cutoff Current 

ICEV 



fjiA 

(VcEV = Rated Value, VBE(off) =i4.0V) 

— 

-10 

(VcEV " Rated Value, VBE(off) = '4.0V, Tc = 100°C) 


— 

-100 


Collector Cutoff Current 

•CER 


-100 

fiA 

(VcE = Rated Vqev. Rbe = 50 n. Tc = 100®C) 


Emitter Cutoff Current (Veb ='”7V, Ic = 0) 

Iebo 

— 

-10 

HA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

Fbsoa 

SEE FIGURE 7 

Second Breakdown with Base Reverse Biased 

Rbsoa 

SEE FIGURE 8 


ON CHARACTERISTICS^^) 


DC Current Gain 
(IC = -4A, VcE = -1V) 

(IC = -6A, VcE = -1V) 

hFE 

40 

20 

- 

— 

Collector-Emitter Saturation Voltage 

VcE(sat) 



V 

(Ic = -4A, Ib = -0.2A) 


— 

-0.4 


dc = -6A, Ib = -0.3A) 


— 

-0.6 


(Ic = -8A, Ib = -0.8A, Tc = 100°C) 


— 

-1.0 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(Ic = -4A, Ib = - 0.2A) 


— 

-1.2 


(Ic = -4A, Ib = -0.2A, Tc = 100°C) 


— 

-1.2 



DYNAMIC CHARACTERISTICS Typical 


Current-Gain — Bandwidth Product 
dc = -0.1A, VcE = -10V, ftest = 1 MHz) 

fT 

50 

MHz 

Output Capacitance 
(VcB = -10V, Ie = 0, ftest = 1 MHz) 

Cob 

70 

PF 

SWITCHING CHARACTERISTICS 


Maximum 


1 Resistive Load (See Figure 16 for Test Circuit) 

Tc 

25° C 

100°C 


Delay Time 

Vcc = 30V, lc=-6A 

Ibi = IB2 = 0.6A 
tp = 25 /jsec 

td 

30 

40 

nsec 

Rise Time 

tr 

250 

350 

nsec 

Storage Time 

fs 

500 

600 

nsec 

Fall Time 

tf 

75 

250 

nsec 

Inductive Load, Clamped (See Figure 15 for Test Circuit) \ 

Storage Time 

VcE(CLAMP) = 30V, Ic = -6A 

fs 

500 

600 

nsec 

Fall Time 

•bi = Ib2 = 0.6A, Vbe(OFF) = 5V 

tf 

70 

100 

nsec 



Typical | 

Storage Time 

L = 200ywh 

ts 

340 

430 

nsec 

Fall Time 

tf 

40 

57 

nsec 


(1) Pulse Duration = 300 fjsec, Duty Factor < 2%. 

(2) See Figure 15 for Test Circuit. 
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C,CAPACtTANCE-pf 


D45VM Series 


TYPICAL DC CHARACTERISTICS 
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NORMALIZED SWITCHING TIME COLLECTOR CURRENT SWITCHING TIME-nSEC Ig.COLLECTOR CURRENT-AMPERES 


Power Transistors 


SAFE OPERATING AREA 


D45VM Series 
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clamp voltage -VOLTS 



FIGURE 7. FORWARD BIAS SOA 


FIGURE 8. CLAMPED REVERSE BIAS SOA 


TYPICAL SWITCHING CHARACTERISTICS 




Ic.COLLECTOR CURRENT-AMPERES 1(..C0LLECT0R CURRENT-AMPERES 


FIGURE 9. RESISTIVE SWITCHING TIME 


FIGURE 10. CLAMP INDUCTIVE TURN-OFF TIME 
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FIGURE 11. STORAGE TIME VARIATION WITH Ib2 


FIGURE 12. FALL TIME VARIATION WITH Ib2 














TRANSIENT THERMAL IMPEDANCE “C/W 


Power Transistors 


D45VM Series 



10-6 10-5 10-4 10-3 10-2 lO-l 


f,-PULSE WIDTH-SECONDS 



Tc , CASE TEMPERATURE , *C 


FIGURE 13. TRANSIENTTHERMALRESPONSE 


FIGURE 14. POWER DERATING FACTOR 


TEST CIRCUITS 




RESISTIVE SWITCHING 
Rc NON-INDUCTIVE 



TRANSITION TIME 907. Ib, 
TO 907. I b2 less THAN 
10 N S. 


15. INDUCTIVE SWITCHING AND VcEX 


16. RESISTIVE SWITCHING 
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Power Transistors 


File Number 15.27 


D46TQ1, D46TQ2 


High-Speed Silicon N-P-N 
Power T ransistors 

Devices for Switching Applications 


2 


Features: 

■ ^CEO{sus) 400 V and 450 V 
m 700 V blocking capability 

■ SOA and switching information 

TERMINAL DESIGNATIONS 


The D46TQ1 and D46TQ2 are silicon n-p-n power transis¬ 
tors designed for high-voltage, high-speed power switch¬ 
ing of inductive circuits where fall time is critical. They are 
particularly suited for off-line switch-mode applications 
such as switching regulators, inverters, motor controls, 
solenoid/relay drivers, and deflection circuits. 


COLLECTOR 

FLANGE 



92CS-40257 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D46TQ1 

D46TQ2 

UNITS 

Collector-Emitter Voltage 

VcEO 

400 

450 

Volts 

Collector-Emitter Voltage 

VCEV 

650 

750 

Volts 

Emitter Base Voltage 

Vebo 

6 

6 

Volts 

Collector Current — Continuous 

•c 

12 

12 

A 

Peak (Repetitive)<^) 

•cm 

24 

24 


Base Current — Continuous 

•b 

6 

6 

A 

Peak (Non-Repetitive)<^> 

•bm 

12 

12 


Total Power Dissipation @ Tc = 25°C 

Pd 

I 

110 

110 

Watts 

Derate above 25° C 

0.88 

0.88 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-65 to+150 

-65 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

P^JC 

1.1 

1.1 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 

Tl 

275 

275 

°C 


(1) Pulse Test: Pulse Width = Sms. Duty Cycle < 10%. 
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Power Transistors 


D46TQ1, D46TQ2 


ELECTRICAL CHARACTERISTICS {Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


MIN 


TYP 


MAX 


UNIT 


OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage D46TQ1 

(lc= 10mA, Ib = 0) D46TQ2 

VcEO(sus) 

400 

450 

_ 

_ 

Volts 

Collector Cutoff Current 
(VcE “ Rated Value, Vbe(ofF) ~ " 1-5V) 

•CEV 

- 

- 

1 

mA 

Emitter Cutoff Current 
(Veb = 6V, Ic = 0) 

>EBO 

- 

- 

1 

mA 


ON CHARACTERISTICS^^) 


DC Current Gain 
(Ic = 5A, Vce = 5V) 

(Ic = 8A, Vce = 5V) 

hFE 

8 

6 

- 

40 

30 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 





{lc = 5A, Ib = 1A) 


— 

— 

1 

V 

(Ic = 8A, Ib= 1.8A) 


— 

— 

1.5 


(lc = 12A, Ib = 3A) 


— 

— 

3 


Base-Emitter Saturation Voltage 

VBE(sat) 





(Ic = 5A, Ib = 1A) 


— 

— 

1.2 

V 

(Ic = 8A, Ib = 1.6A) 


— 

— 

1.6 



SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time 

Vce = 125V, Ic = 8A 

Ibi = Ib2 = 1-8A, tp = 25 fjiS 

Duty Cycle < 1% 

td 

— 

0.06 

0.1 

/iS 

Rise Time 

tr 

— 

0.45 

1 

Storage Time 

ts 

— 

1.3 

3 

Fall Time 

tf 

— 

0.2 

0.7 

Inductive Load, Clam 

Ded 






Storage Time 

dc = 8A, VCLAMP = 300V) 

l^sv 

- 

0.92 

2.3 

fxS 

Crossover Time 


— 

0.12 

0.7 


(1) Pulse Test: Pulse Width - SOO/iS Duty Cycle < 2%. 
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Power Transistors 


File Number 15.34 


D64DS5,6,7 

D64ES5,6,7 


20-Ampere N-P-N Darlington 
Power T ransistors 

Features: 

■ High speed t^O.O psec., t^< 1.0 psec. 

■ High voitage: 400-500 

■ High gain: hp^ 40 minimum @ /^ = 20A 

■ High current: 30 amperes, iQ {Peak) 


TERMINAL DESIGNATIONS 


c 

E (FLANGE) 



JEDEC TO-204AA 



The D64DS and D64ES series of silicon n-p-n power 
Darlington transistors are designed for use in high-speed 
switching applications. These applications include off-line 
switching power supplies, PWM ac and dc motor controls, 
UPS systems, ultrasonic equipment, and other high-fre¬ 
quency power conversion equipment. 




DEVICE CIRCUIT 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING . 

SYMBOL 

D64DS5/ES5 

D64DS6/ES6 

D64DS7/ES7 

UNITS 

Collector-Emitter Voltage 

VCEV 

500 

600 

700 

Volts 

Collector-Emitter Voltage 

VCEO 

400 

450 

500 

Volts 

Emitter Base Voltage D64DS 

Vebo 

8 

8 

8 

Volts 

D64ES 

5 

5 

5 


Collector Current — Continuous 

•c 

20 

20 

20 

A 

Peak (Repetitive) 

•cm 

30 

30 

30 


Peak (Non-Repetitive) 

ICSM 

50 

50 

50 


Base Current — Continuous 

■b 

5 

5 

5 

A 

Peak (Non-Repetitive) 

•bm 

10 

10 

10 


Total Power Dissipation @ Tc = 25°C 

Pd 

125 

125 

125 

Watts 

Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-65 to +150 

-65 to +150 

-65 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1 

1 

1 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

300 

300 

300 

°C 
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Power Transistors 


D64DS5,6J 

D64ES5,6,7 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


1 CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage 

D64DS5/ES5 

VcEO(sus) 

400 

— 

— 

Volts 

(Ic = 0.5A)i 

D64DS6/ES6 

450 

— 

— 


(Vclamp Vqeo Rated) 

D64DS7/ES7 


500 

— 

_ 


Collector Cutoff Current 

Tj= 25°C 

•CEV 

— 

— 

1.0 

mA 

(VcE = Rated Value, Vbe = -1-5V) 

Tj = 150°C 

— 

— 

2.5 


Emitter Cutoff Current 


*EBO 





(Veb = 4.5V, Ic = 0) 

D64DS 

— 

— 

200 

mA 

(Veb=1-5V, Ic = 0) 

D64ES 


— 

— 

200 



SECOND BREAKDOWN 


I Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 26 


ON CHARACTERISTICS 


DC Current Gain 
(Ic = 30A, VcE = 5V) 

(Ic = 20A, VcE = 5V) 

(IC=10A, Vce = 5V) 

hpE 

20 

40 

100 

35 

85 

160 

- 

- 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 







(lc = 30A, Ib = 3A) 



— 

2.1 

3.5 

V 

(Ic = 20A, Ib = 2A) 



— 

1.6 

2.5 


(IC=10A, Ib = 1A) 



— 

1.2 

1.5 


Base-Emitter Saturation Voltage 

VBE(sat) 







(Ic = 30A, Ib = 3A) 



— 

2.65 

4 

V 

(Ic = 20A, Ib = 2A) 



— 

2.3 

3 


(lc=10A, Ib = 1A) 



— 

1.8 

2.5 


SWITCHING CHARACTERISTICS 



TYP. 

MAX. 


Resistive Load 



DS 

ES 

DS 



Delay Time 

Vcc = 250V 

td 

- 

0.05 

0.05 




Rise Time 

Ic = 20A 

tr 

- 

0.4 

0.4 

1 



Storage Time 

Ibi = 1A. Ib2 = -2A 

ts 

- 

2.2 

1.8 

5 



Fall Time 

tp = 50 /isec 

tf 

- 

1.6 

.45 

B 




EMITTER-COLLECTOR DIODE CHARACTERISTICS 


Power Dissipation 

Pd 

— 

— 

125 

Watts 

Forward Voltage (If = 10A) 

Vf 

— 

1.95 

3.20 

Volts 

(Ip = 25A) 

Vf 

— 

2.80 

4.00 

Volts 

(If = 25A,Tj = 150°C) 

Vf 

— 

2.75 

4.00 

Volts 

Reverse Recovery Time 
(If = 25A, di/(jt = 15A/)usec, Rbie ~ -25(1) 

Trr 

- 

3.85 

10 

jjLsec 

Forward Turn-On Time 
(If = 25A, di/dt = 50A/Msec) 

Ton 

- 

0.42 

1.0 

jjLsec 

Single Cycle Surge Current (60Hz) 

Ifsm 

— 

— 

50 

Amps 

Thermal Resistance 

R0JC 

— 

_ 

1.0 

° C/Watt 
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E DC CURRENT GAIN 


Power Transistors 






















































































VCE (SAT). COLLECTOR EMITTER (VOLTS) 


D64DS5,6,7 

D64ES5,6,7 


TYPICAL CHARACTERISTICS 



Ic, COLLECTOR CURRENT (AMPERES) 



FIGURE 7. Vce(sat) vs. Iq, Tj = 150°C FIGURE 8. Vbe(sat) VS. Ic, Tj = 25''C 



Ic, COLLECTOR CURRENT (AMPERES) 



FIGURE 9. Vbe(sat) VS. Iq. Tj = 100°C 


FIGURE 10. Vbe(sat) vs. Ic, Tj = ISO'C 




FIGURE 11. CAPACITANCE (Ccbo) 


FIGURE 12. TURN-ON TIME (RESISTIVE LOAD) 
(D64DS ONLY) 









NORMALIZE STORAGE TIME Its) COLLECTOR CURRENT SWITCHING IjiSEC) COLLECTOR CURRENT SWITCHING (/.SEC) 


Power Transistors 


TYPICAL CHARACTERISTICS 


D64DS5,6,7 

D64ES5,6,7 




Ic, COLLECTOR CURRENT (AMPERES) 


IC, COLLECTOR CURRENT (AMPERES) 


FIGURE 13. TURN-ON TIME (RESISTIVE) 
(D64ES ONLY) 


FIGURE 14. TURN-OFF TIME (RESISTIVE) 
(D64DS ONLY) 




Ic, COLLECTOR CURRENT (AMPERES) 

FIGURE 15. TURN-OFF TIME (RESISTIVE) 
(D64ES ONLY) 


Ic. COLLECTOR CURRENT (AMPERES) 

FIGURE 16. NORMALIZED RESISTIVE 
SWITCHING STORAGE TIME (Rbe VARIATIONS) 
VS. COLLECTOR CURRENT 
(D64DS ONLY) 




Ic, COLLECTOR CURRENT (AMPERES) 


FIGURE 17. NORMALIZED RESISTIVE 
SWITCHING STORAGE TIME (Rbe VARIATIONS) 
VS. COLLECTOR CURRENT 
(D64ES ONLY) 


Ic. COLLECTOR CURRENT (AMPERES) 

FIGURE 18. CLAMPED INDUCTIVE 
TURN-OFF TIME 


(D64DS ONLY) 
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NORMALIZED STORAGE TIME (ts) COLLECTOR CURRENT SWITCHING TIME (^iSEC) 


Power Transistors 


D64DS5,6,7 

D64ES5,6,7 


TYPICAL CHARACTERISTICS 



RATIO, Ibi'Ib2 ratio, Ibi/Ib2 

FIGURE 23. FALL TIME VARIATION WITH Iqj FIGURE 24. CROSS-OVER TIME VARIATION 
(D64ES ONLY) WITH Ib2 

(D64DS ONLY) 
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Ic, COLLECTOR CURRENT (AMPERES) NORMALIZED CROSSOVER TIME (tc) 


Power Transistors 


D64DS5,6,7 

TYPICAL CHARACTERISTICS D64ES5,6,7 



FIGURE 25. CROSS-OVER TIME VARIATION 
WITH Ib2 
(D64ES ONLY) 



VcE.COLLECTOR EMITTER VOLTAGE (VOLTS) 

FIGURE 26. FORWARD BIAS SAFE 
OPERATING AREA 
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PART 5 
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qI_I_I_I_I_I_ i _I_ I _ I _ 

0 100 200 300 400 500 


VcE, COLLECTOR EMITTER VOLTAGE (VOLTS) 

FIGURE 27. REVERSE BIAS SAFE 
OPERATING AREA 



PULSE WIDTH, TIME IN SECONDS 

FIGURE 28. TRANSIENT THERMAL RESPONSE 



FIGURE 29. POWER DERATING 
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Power Transistors 

D64DS5,6,7 

D64ES5,6,7 


TYPICAL CHARACTERISTICS 



0.0 1.0 2.0 3.0 4.0 5.0 

Vtm, instantaneous forward voltage (VOLTS) 


FIGURE 30. DIODE CHARACTERISTICS 



FIGURE 31. SWITCHING TIME TEST CIRCUIT 
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Power Transistors 


File Number 15.35 


D64DV5,6,7 

D64EV5,6,7 


50-Ampere N-P-N Darlington 
Power T ransistors 


Features: 

■ High speed t^< 5.0 psec., tfO.O psec. 

■ High voltage: 400-500 Vq^q 

■ High gain: hp^ 50 minimum @ 50 amperes, Iq 
m High current: 75 amperes, Iq {Peak) 


The D64DV and D64EV series of silicon n-p-n power 
Darlington transistors are designed for use in high-speed 
switching applications. These applications include off-line 
switching power supplies, PWM ac and dc motor controls, 
UPS systems, ultrasonic equipment, and other high-fre¬ 
quency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AE her¬ 
metic steel package. 


D64DV D64EV 

DEVICE CIRCUIT 


MAXIMUM RATINGS (T^ = 25° C) {unless otherwise specified) 


RATING 

SYMBOL 

D64DV5/EV5 

D64DV6/EV6 

D64DV7/EV7 

UNITS 

Collector-Emitter Voltage 

VCEO 

400 

450 

500 

Volts 

Collector-Base Voltage 

VCBO 

500 

600 

700 

Volts 

Emitter Base Voltage D64DV 

Vebo 

8 

8 

8 

Volts 

D64EV 

5 

5 

5 


Collector Current — Continuous 

•c 

50 

50 

50 

A 

Peak (Repetitive) 

•cm 

75 

75 

75 


Peak (Non-Repetitive) 

ICSM 

125 

125 

125 


Base Current — Continuous 

•b 

10 

10 

10 

A 

Peak (Non-Repetitive) 

Ibm 

20 

20 

20 


Total Power Dissipation (S Tc = 25°C 

Pd 

180 

180 

180 

Watts 

Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-65 to +150 

-65 to+150 

-65 to +150 

°C 


TERMINAL DESIGNATIONS 



THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^jc 

0.7 

0.7 

0.7 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

300 

300 

300 

°C 
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Power Transistors 


D64DV5,6,7 

D64EV5,6,7 


ELECTRICAL CHARACTERISTICS (Tq = 25° C) (unless otherwise specified) 

CHARACTERISTIC I SYMBOL | MIN | TYP | MAX | UNIT 


OFF CHARACTERISTICS 


Collector-Emitter Sustaining Voltage 
(lc=0.5A)| 

(Vclamp ■ VcEO Rated) 

D64DV5/EV5 

D64DV6/EV6 

D64DV6/EV7 

VcEO(sus) 

400 

450 

500 

— 

Volts 

Collector Cutoff Current 

Tj= 25°C 

•CEV 

_ 

— 1.0 

mA 

(VcE = Rated Value, Vbe = -1.5V) 

Tj = 150°C 


— 

— 2.5 


Emitter Cutoff Current 


Iebo 




(Veb = 4.5V, Ic = 0) 

D64DV 


— 

— 350 

mA 

(Veb=1.5V, Ic = 0) 

D64EV 


~ 

— 350 



SECOND BREAKDOWN 

Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 23 


ON CHARACTERISTICS 


DC Current Gain 
(Ic = 75A, VcE = 5V) 

(Ic = 50A, VcE = 5V) 

(Ic = 20A, VcE = 5V) 

hpE 

25 

50 

100 

60 

135 

250 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 




(Ic = 75A, Ib = 5A) 


— 

2.2 

3.0 V 

(Ic = 50A, Ib = 4A) 


— 

1.7 

2.0 

(Ic = 20A, Ib = 2A) 


— 

1.15 

1.5 

Base-Emitter Saturation Voltage 

VBE(sat) 




(Ic = 75A, Ib = 5A) 


—: 

2.8 

3.5 V 

(Ic = 50A, Ib = 4A) 


— 

2.45 

3.0 

(Ic = 20A, Ib = 2A) 


— 

1.95 

2.5 


SWITCHING CHARACTERISTICS TYP. MAX. 


Resistive Load 



DV 

EV 

DV 

EV 

1--— 

Delay Time 

Vcc = 250V 

td 

- 

0.09 

0.09 

0.5 

0.5 

MS 

Rise Time 

Ic = 50A 

tr 

- 

0.5 

0.5 

1 

1 


Storage Time 

Ibi = 2.5A, Ib2 = -5A 

fs 

- 

2.55 

2 

5 

3 


Fall Time 

tp = 50 ^lsec 

tf 

- 

1.4 

0.64 

3 

1 



EMITTER-COLLECTOR DIODE CHARACTERISTICS 


Power Dissipation 

Pd 

— 

— 

125 

Watts 

Forward Voltage (Ip = 25A) 

Vf 

— 

1.95 

3.20 

Volts 

(Ip = 50A) 

Vf 

— 

2.60 

3.80 

Volts 

(If = 50A, Tj = 150°C) 

Vf 

— 

2.30 

3.50 

Volts 

Reverse Recovery Time 
(Ip = 50A, di/dt = 25A/Msec, Rbie =0.250) 

Trr 

- 

3.85 

10.0 

Msec 

Forward Turn-On Time 

Ton 


0.75 

1.5 


(Ip = 100A, di/dt = lOOA/Msec) 


Msec 

Single Cycle Surge Current (60Hz) 

•fsm 

— 

— 

150 

Amps 

Thermal Resistance 

R0JC 

- 

— 

1.0 

° C/Watt 
















, COLLECTOR-EMITTER SATURATION VOLTAGE(VOLTS) Vce . COLLECTOR-EMITTER VOLTAGE (VOLTS) 


TYPICAL CHARACTERISTICS 


D64DV5,6,7 

D64EV5,6,7 




.01 0.1 1.0 10 
Ig, BASE CURRENT (AMPERES) 



FIGURE 3. COLLECTOR SATURATION REGION 


FIGURE 4. Vce (SAT) VS Iq, Tj = 25°C 




FIGURE 5. Vce (SAT) VS Ic, Tj = 150°C 


FIGURE 6. Vbe (SAT) VS Ic. Tj = 25°C 


13 



























































COLLECTOR CURRENT SWITCHING TIME (^sec) COLLECTOR CURRENT SWITCHING TIME {/i sec) ^BEISAT). BASE-EMITTER SATURATION VOLTAGE (VOLTS) 


Power Transistors 


D64DV5,6,7 

D64EV5,6,7 

TYPICAL CHARACTERISTICS 



Ic, COLLECTOR CURRENT (AMPERES) Vcb, COLLECTOR-BASE VOLTAGE (VOLTS) 

FIGURE 7. Vbe (sat) VS Ic, Tj = 150“C FIGURE 8. CAPACITANCE (Ccbo) 



Ic , COLLECTOR CURRENT (AMPERES) 

FIGURE 9. TURN-ON TIME (RESISTIVE LOAD) 
{D64DV ONLY) 


Ic,COLLECTOR CURRENT (AMPERES) 

FIGURE 10. TURN-ON TIME (RESISTIVE LOAD) 
(D64EV ONLY) 



Ic, COLLECTOR CURRENT (AMPERES) 


Ic. COLLECTOR CURRENT (AMPERES) 


FIGURE 11. TURN-OFF TIME (RESISTIVE LOAD) 
(D64DV ONLY) 
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FIGURE 12. TURN-OFF TIME (RESISTIVE LOAD) 
(D64EV ONLY) 
















Power Transistors 


TYPICAL CHARACTERISTICS 


D64DV5,6,7 

D64EV5,6,7 



FIGURE 13. NORMALIZED RESISTIVE SWITCHING 
STORAGE TIME (Rbe VARATIONS) VS 
COLLECTOR CURRENT {D64DV ONLY) 


FIGURE 14. NORMALIZED RESISTIVE SWITCHING 
STORAGE TIME (Rbe VARATIONS) VS 
COLLECTOR CURRENT (D64EV ONLY) 




Ic. COLLECTOR CURRENT (AMPERES) 

FIGURE 15. CLAMPING INDUCTIVE TURN-OFF TIME 
(D64DV ONLY) 


!(.. COLLECTOR CURRENT (AMPERES) 

FIGURE 16. CLAMPING INDUCTIVE TURN-OFF TIME 
(D64EV ONLY) 




RATIO, I»|/1k 


FIGURE 17. STORAGE TIME VARIATION WITH Ib2 
(D64DV ONLY) 


FIGURE 18. STORAGE TIME VARIATION WITH Ig^ 
(D64EV ONLY) 
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Ic. COLLECTOR CURRENT (AMPERES) 



































TRANSIENT THERMAL IMPEDANCE, “C/WATT 


Power Transistors 


TYPICAL CHARACTERISTICS 


D64DV5,6>7 

D64EV5,6,7 
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PULSE WIDTH,TIME IN SECONDS 
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Tj-.CASE TEMPERATURE (“O 


FIGURE 25. TRANSIENT THERMAL RESPONSE FIGURE 26. POWER DERATING 



Vth, INSTANTANEOUS FORWARD VOLTAGE (VOLTS) 

FIGURE 27. FORWARD CHARACTERISTICS 



FIGURE 28. 
SWITCHING TIME 
TEST CIRCUIT 
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Power Transistors 


D64VS3,4,5 


File Number 15.36 


15-Ampere N-P-N 
Power T ransistors 

High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voitage Switching Applications 


Features: 

■ 700° C maximum limits specified for: 

m Switching times 

■ Saturation voltages 

■ Leakage currents 

■ l^ery fast turn-off, tf< 100 nsec (typ.) 

@ 15A - inductive load 


The D64VS series of silicon n-p-n power transistors are 
designed for use in power switching applications requiring 
high-voltage capability, fast switching speeds, and low- 
saturation voltages. These devices are optimized to provide 
a unique combination of ultra-low switching losses and 
high safe-operating-area (SOA). They are ideally suited for 
off-line switching power supplies. Inverter/converter cir¬ 
cuits, and pulse width modulated regulators. 


TERMINAL DESIGNATIONS 

c 

E (FLANGE) 



MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D64VS3 

D64VS4 

D64VS5 

nnm 

Collector-Emitter Voltage 

VCEO 

300 

350 

400 

Volts 

Collector-Emitter Voltage 

VCEX 

300 

350 

400 

Volts 

Collector-Emitter Voltage 

VCEV 

450 

500 

550 

Volts 

Emitter Base Voltage 

Vebo 

7 

7 

7 

Volts 

Collector Current — Continuous 

ic 

15 

15 

15 

A 

Peak<^) 

ICM 

30 

30 

30 


Base Current — Continuous 

Ib 

5 

5 

5 

A 

Peak^) 

Ibm 

10 

10 

10 


Emitter Current —• Continuous 

Ie 

20 

20 

20 

A 

Peak<') 

•em 

35 

35 

35 


Total Power Dissipation @ Tc = 25°C 

Pd 

195 

195 

195 

Watts 

@Tc= 100°C 

111 

111 

111 


Derate above 25° C 


1.11 

1.11 

1.11 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-65 to +200 

-65 to +200 

-65 to +200 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

0.9 

0.9 

0.9 


Maximum Lead Temperature for Soldering 
Purpose: Vb" from Case for 5 Seconds 

Tl 

235 

235 

235 

B 


(1) Pulse condition, tp < 5msec. 
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Power Transistors 


ELECTRICAL CHARACTERISTICS (Tq = 25° C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


MIN 


D64VS3,4,5 

MAX I UNIT I 


OFF CHARACTERISTICS^^) 


Collector-Emitter Sustaining Voltage^^^ 

(lc= 100mA) 

D64VS3 

D64VS4 

D64VS5 

VcEO(sus) 

300 

350 

400 

1 1 1 

Volts 

Collector-Emitter Voltage 

D64VS3 

VCEX 

300 

— 

Volts 

(lc = 15A, 1bi = 2.5A, 1b2=-3.0A) 

D64VS4 


350 

— 


(VbE(OFF) = "OV, L = 200 fih) 

D64VS5 


400 

— 


Collector Cutoff Current 


•CEV 



mA 

(VcEV “ Rated Value, Vbe(OFF) “ -1-5V) 



— 

0.1 


(VcEV “ Rated Value, Vbe(OFF) “ -1.5V, Tc = 100°C) 



— 

1.0 


Emitter Cutoff Current 
(Veb = 7V) 

Iebo 

- 

1.0 

mA 



SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 13 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 14 


ON CHARACTERISTICS(i) 


DC Current Gain 

hFE 



_ 

(IC = 10A, Vce = 2V) 

10 

— 


(lc=15A, Vce = 2V) 


8 

— 


Collector-Emitter Saturation Voltage 

VCE(SAT) 



Volts 

(IC= 10A, Ib= 1.67A) 

— 

0.7 


(lc= 15A, Ib = 2.5A) 


— 

1.0 


(IC = 15A, Ib = 2.5A, Tc = 100°C) 


— 

1.5 


Base-Emitter Saturation Voltage 

VbE(SAT) 



Volts 

(lc= 15A, Ib = 2.5A) 

— 

1.5 


(Ic = 15A, Ib = 2.5A, Tc = 100°C) 


— 

1.5 



DYNAMIC CHARACTERISTICS 


Current Gain — Bandwidth Product 
(Ic = 1.0A, Vce = 10V, ftest = 1-0 MHz) 

— 

fT 

15 

50 

MHz 

Output Capacitance 
(VcB = 10V, Ie = 0, f = 0.1 MHz) 

Cob 

150 

360 

PF 


SWITCHING CHARACTERISTICS maximum 


Resistive Load (See Figure 17 for Test Circuit) 

Tc 

25° C 

100°C 


Delay Time 

Vcc = 250V, Ic = 15A 

Ibi = 2.5, Ib 2 = -3.0A, tp = 50 /xsec 

td 

0.1 

0.2 

MS 

Rise Time 

tr 

0.5 

0.7 

Msec 

Storage Time 

ts 

2.5 

3.0 

juS@C 

Fall Time 

tf 

0.4 

0.7 

Msec 

Inductive Load, Clamped (See Figure 17 for Test Circuit) 





Storage Time 

IC=15A, VclaMP = 250V 

Ibi = 2.5A, Ib2 = -3.0A, Vbe(OFF) = “OV 

L = 200 )uh. tp = iiS/isec 

ts 

3.0 

3.5 

MS 

Fall Time 

tf 

0.3 

0.6 

Msec 


TYPICAL 

Storage Time 

ts 

1.8 

2.5 

Msec 

Fall Time 

tf 

0.085 

0.13 

Msec 


(1) Pulse Duration = 300^8, Duty Factor < 2%. Do not measure on a curve tracer. 
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Power Transistors 


D64VS3,4,5 


TYPICAL DC CHARACTERISTICS 



FIGURE 1. DC CURRENT GAIN 





Ic, COLLECTOR CURRENT (AMPERES) Ic, COLLECTOR CURRENT (AMPERES) 


FIGURE 3. VcE($at) vs Ic, Tq = 25°C 


FIGURE 4. VcE(sat) vslc,Tc = 100^C 



Ic COLLECTOR CURRENT (AMPERES) 



Vp,REVERSE VOLTAGE (VOLTS) 


FIGURES. VBE(sat)VSlc 


FIGURES. CAPACITANCE 










NORMALIZED SWITCHING TIME COLLECTOR CURRENT SWITCHING TIME (^SEC) 


Power Transistors 


































Power Transistors 

D64VS3,4,5 



Vcg.COLLECTOR-EMITTER VOLTAGE (VOLTS) 





























TclS 

IOO*C 








Ib2“ 

Ic/5 

OFF)^- 

DO/a)i 








!i! ^ 

-I 

_ 










^CEXIIK 

D64V 

lAX) 




Cl ^ 




”D64V 

D64V 



























50 100 150 200 250 300 350 400 450 

VcE( CLAMP). COLLECTOR-EMITTER CLAMP VOLTAGE (VOLTS) 


FIGURE 13. FORWARD BIAS 
SAFE OPERATING AREA 


FIGURE 14. CLAMPED REVERSE BIAS 
SAFE OPERATING AREA 



t,TIME(mS) 



Tc - CASE TEMPERATURE CO 


FIGURE 15. TRANSIENT THERMAL RESPONSE 


FIGURE 16. POWER DERATING 


note: 

(2) VALUE OF L (INDUCTOR) IS 
SPECIFIED ON RATING CURVES. 

(3) SELECT Rg (RESISTIVE SWITCHING) 
FOR DESIRED Ic 

(4) ADJUST Vg,. Vb 2 AND Rgg FOR 
TIME DESIRED Ig, AND Igz VALUES. 

(5) CIRCUIT LAYOUT AND COMPONENT 
SELECTION IS CRITICAL DUE TO 
FAST SWITCHING TIMES TO BE 
MEASURED. 



(AS SPECIFIED) 


WAVEFORMS 
(RESISTIVE SWITCHING) 


'If! 



note: 

TRANSITION TIME FROM 90% Ig, TO 90% 
Igg (X-W) MUST BE LESS THAN 100 nSEC. 


FIGURE 17. TEST CIRCUIT FOR SWITCHING TIMES AND RBSOA 
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Power Transistors 


File Number 15.51 


D72F5T1, D72F5T2 


5-Ampere Silicon N-P-N 
Power Transistors 

TERMINAL DESIGNATION 


Features: 

■ Low VcE (sat) 
m Fast switching speed 
m Complementary to D73F5T1,2 


The D72F5T1 and D72F5T2 silicon n-p-n power transistors 
are designed for high current switching applications. They 
are intended for use in circuits such as converters, inverters, 
and pulse-width-modulated regulators. 

The D72F5T1 is supplied in the JEDEC TO-251 package 
and the D72F5T2 is supplied in the JEDEC TO-252 surface- 
mount package. 



TOP VIEW 


TO-252AA 

92CS-43478 



MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

D72F5T1,2 

UNITS 

Collector-Emitter Voltage 

VCEO 

50 

Volts 

Collector-Base Voltage 

VCBO 

60 

Volts 

Emitter Base Voltage 

Vebo 

5 

Volts 

Collector Current — Continuous 

•c 

5 

A 

Base Current — Continuous 

Ib 

1 

A 

Total Power Dissipation @ Ta = 25°C 

Pd 

1.0 

Watts 

(® Tc = 25°C 

20 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 




Purposes: Vb” from Case for 5 Seconds 

Tl 

260 

°C 


(1) See page 7-16 for thermal considerations. 
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Power Transistors 


D72F5T1, D72F5T2 


ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT I 

OFF CHARACTERISTICS 






Collector-Emitter Breakdown Voltage 
(lc=10mA. Ib = 0) 

V(BR)CEO 

50 

- • 

; 

Volts 

Collector Cut-off Current 
(VcB = 50V. Ie = 0) 

•CBO 

- 

- 

1 

mA 

Emitter Cutoff Current 

•ebo 



1 

mA 

(Veb = 5V, Ic = 0) 



SECOND BREAKDOWN 

Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 11 | 

ON CHARACTERISTICS 

DC Current Gain 

hpE 

70 

— 

240 

— 

(lc=1A, VcE=1V) 

30 




(lc = 3A, VcE = 1V) 

hPE 

— 

— 


Collector-Emitter Saturation Voltage 






(lc = 3A, Ib = 0.15A) 

VcE(sat) 

— 

0.2 

0.4 

V 

Base-Emitter Saturation Voltage 
(Ic = 3A, Ib = 0.15A) 

VBE(sat) 

- 

0.9 

1.2 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

Vcc = 30V 

^on 

— 

0.1 

— 

MS 

Storage Time 

Ib 1 = ■iB2 = 0.15A 

^stg 

- 

1.0 

- 


Fall Time 

Duty Cycle ^ 1 % 

tf 

— 

0.1 

— 




FIG. 1 SWITCHING TIME TEST CIRCUIT 



FIG. 2 STATIC CHARACTERISTICS 
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COLLECTOR-EMITTER VOLTAGE 


Power Transistors 


D72F5T1, D72F5T2 



FIG. 3 VCE-IC 


(3 

< 

O 

> 

(X 



■ 


■1 





■ 


HI 




■ 


HI 




HHH 

■■■ 

■ 

B 


■ 




Hi 

B 

i 

1 

■ 

■ 

■ 


H| 




■ 

1 

ii 

n 

n 

■ 

■ 

■ 


jjpi 




K 

m 

SP 

X 



■ 


Kll 




9! 



sg 


■ 




m 




gj 

■ 

■ 



■ 

■ 

■ 

■ 

■ 

■ 

■ 



■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 


0 1 2 3 4 5 6 7 


COLLECTOR CURRENT 1^; (A) 

FIG. 4 VcE - IC 




COLLECTOR CURRENT l^ (A) 

FIG. 5 VcE-IC 




COLLECTOR CURRENT Iq (A) 

FIG. 7 VcE(sat)->C 
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Power Transistors 


File Number 15.52 


D72FY4D1, D72FY4D2 


4-Ampere N-P-N Power 
Darlington Transistors 


Features: 

■ Operates from 1C without predriver 
m hfE Min. = 2000 

■ Complementary to D73FY4D1,2 


The D72FY4D1 and D72FY4D2 silicon n-p-n power Darling¬ 
ton transistors are designed for use in general-purpose 
amplifier and medium-speed switching circuits. The high 
gain of these devices makes it possible for them to be 
driven directly from integrated circuits. 

The D72FY4D1 is supplied in the JEDEC TO-251 package 
and the D72FY4D2 is supplied in the JEDEC TO-252 
surface-mount package. 


TERMINAL DESIGNATION 



TOP VIEW 


TO-252AA 

92CS-43478 



BASE O- 


O COLLECTOR 



Schematic diagram for all types. 


MAXIMUM RATINGS (Ta = 25° C) (unless otherwise specified) 


Bating 

SYMBOL 

D72FY4D1,2 

UNITS 

Collector-Emitter Voltage 

VCEO 

80 

Volts 

Collector-Base Voltage 

VCBO 

100 

Volts 

Emitter Base Voltage 

Vebo 

5 

Volts 

Collector Current — Continuous 

ic 

4 

A 

Base Current — Continuous 

•b 

-1 

A 

Total Power Dissipation (® Ta = 25° C 

Pd 

1.0 

Watts 

(®Tc = 25°C 


15 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 




Purposes: Vs" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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Power Transistors 


D72FY4D1, D72FY4D2 


ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX I UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(lc=10mA, Ib = 0) 

V(BR)CEO 

80 

- 

- 

Volts 

Collector Cutoff Current 
(VcB= 100V, Ie = 0) 

•CBO 

- 

- 

-20 

mA 

Emitter Cutoff Current 
(Veb = 5V. Ic = 0) 

•ebo 

- 

- 

-2.5 

mA 


SECOND BREAKDOWN 


I Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 10 


ON CHARACTERISTICS 


DC Current Gain 
(lc=1A, Vce = 2V) 

(Ic = 3A, Vce = 2V) 

hpE 

hpE 

2000 

1000 

_ 


— 

Collector-Emitter Saturation Voltage 
(Ic = 3A, Ib = 6mA) 

VcE(sat) 

- 

- 

1.5 

V 

Base-Emitter Saturation Voltage 
(Ic = 3A, Ib = 6mA) 

VBE(sat) 

~ 

- 

2.0 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

Vcc = 30V 

ton 

- 

0.2 

- 

MS 

Storage Time 

Ibi = -Ib2 = 6mA 

tstg 

— 

1.5 

- 


Fall Time 

Duty Cycle ^1% 

tf 

— 

0.6 

— 


















Power Transistors 


D72FY4D1, D72FY4D2 


COMMON EMITTER 

Tc = -55‘’C 
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FIG. 4 Ic-VcE 


ER 


4.0 



2 0.5 1 3 5 


COLLECTOR CURRENT Iq (A) 

FIG. 7 VcE(sat)-IC 













(A) 


Power Transistors . . . . 

D72FY4D1, D72FY4D2 





COLLECTOR-EMITTER VOLTAGE Vqe (V) 

FIG. 10 SAFE OPERATING AREA 
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Power Transistors 


File Number 15.53 


D72K3D1, D72K3D2 


3-Ampere N-P-N Power 
Darlington Transistors 


Features; 

■ Operates from 1C without predriver 
m hfE Min. = 2000 
m Complementary to D73K3D1,2 


The D72K3D1 and D72K3D2 silicon n-p-n power Darlington 
transistors are designed for use in general-purpose amplifier 
and medium-speed switching circuits. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. 

The D72K3D1 is supplied in the JEDEC TO-251 package 
and the D72K3D2 is supplied in the JEDEC TO-252 surface- 
mount package. 


TERMINAL DESIGNATION 



TOP VIEW 


TO-251AA 




TOP VIEW 


TO-252AA 


BASE O- 



MAXIMUM RATINGS (Ta = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D72K3D 

UNITS 

Collector-Emitter Voltage 

VCEO 

40 

Volts 

Collector-Base Voltage 

VcBO 

60 

Volts 

Emitter Base Voltage 

Vebo 

5 

Volts 

Collector Current — Continuous 

•c 

3 

A 

Base Current — Continuous 

•b 

0.3 

A 

Total Power Dissipation Ta = 25°C 

Pd 

1.0 

Watts 

(®Tc = 25°C 


15 


Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 




Purposes: Vs” from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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Power Transistors 


D72K3D1, D72K3D2 

ELECTRICAL CHARACTERISTICS (T^ = 25° C) (unless otherwise specified) 

CTARACTERISTIC | SYMBOL | MIN | TYP | MAX | 

OFF CHARACTERISTICS 


Collector-Emitter Breakdown Voltage 
(Ic = 25mA. Ib = 0) 

V(BR)CE0 

40 

- 

- 

Collector Cutoff Current 
(VcB = 60V. Ie = 0) 

ICBO 

- 

- 

20 

Emitter Cutoff Current 
(Veb = 5V. Ic = 0) 

•ebo 

- 

- 

2.5 


S ECOND BREAKDOWN ___ 

Second Breakdown with Base Forward Biased FBSOA I SEE FIGURE 10 


ON CHARACTERISTICS 


DC Current Gain 
(lc = 1A. Vce = 2V) 

(Ic = 3A. Vce = 2 V) 

hpE 

hpE 

2000 

1000 

_ 


— 

Collector-Emitter Saturation Voltage 
(Ic = 2A. Ib = 4mA) 

VcE(sat) 

-- 

- 

1.5 

V 

Base-Emitter Saturation Voltage 
(Ic = 2A. Ib = 4mA) 

VBE(sat) 

- 

- 

2.0 

Volts 



FIG. 1 SWITCHING TIME TEST CIRCUIT 


COLLECTOR-EMITTER VOLTAGE Vce (V) 

FIG. 2 IC-VCE 





















COLLECTOR CURRENT 1q (A) 


Power Transistors 


D72K3D1, D72K3D2 




■ 


COLLECTOR-EMITTER VOLTAGE Vq^ (V) 

FIG. 3 Ic - VCE 




COLLECTOR-EMITTER VOLTAGE Vqe (V) 

FIG. 4 Ic - VcE 



BASE EMITTER VOLTAGE Vg^ (V) 

FIG. 5 Ic-Vbe 



COLLECTOR CURRENT Iq (A) 

FIG. 6 hpE-IC 



I 


COLLECTOR CURRENT \q (A) 

FIG. 7 VcE(sat)-IC 









BASE-EMITTER SATURATION VOLTAGE 
VBE{sat) (V) 


Power Transistors 


D72K3D1, D72K3D2 



0.1 0,3 0.5 1 3 5 

COLLECTOR CURRENT {q (A) 

FIG. 8 VBE(sat)-IC 



FIG. 9 Pc-Ta 



COLLECTOR-EMITTER VOLTAGE Vce (V) 

FIG. 10 SAFE OPERATING AREA 
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Power Transistors 


File Number 15.55 


D72Y1.5D1, D72Y1.5D2 


1.5-Ampere N-P-N Darlington 

Power Transistors TERMINAL DESIGNATION 


Features: 

■ Operates from 1C without predriver 

■ A7fe Min. = 4000 


The D72Y1.5D1 and D72Y1.5D2 silicon n-p-n power 
Darlington transistors are designed for use in general- 
purpose amplifier and medium-speed switching circuits. 
The high gain of these devices makes it possible for them to 
be driven directly from integrated circuits. The monolithic 
base-to-emitter resistors have been deleted from the struc¬ 
ture to enhance gain characteristics. 

The D72Y.15D1 is supplied in the JEDEC TO-251 package 
and the D72Y1.5D2 is supplied in the JEDEC TO-252 surface- 
mount package. 



TOP VIEW 


TO-251AA 




TOP VIEW 


TO-252AA 


■hC 


Schematic diagram for all types. 


MAXIMUM RATINGS (Ta = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D72Y1.5D1,2 

UNITS 

Collector-Emitter Voltage 

VCEO 

30 

Volts 

Collector-Base Voltage 

VcBO 

30 

Volts 

Emitter Base Voltage 

Vebo 

10 

Volts 

Collector Current — Continuous 

ic 

1.5 

A 

Base Current — Continuous 

•b 

0.15 

A 

Total Power Dissipation @Ta- 25°C 

Pd 

1.0 

Watts 

(®Tc = 25°C 


10 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 




Purposes; Vb" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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Power Transistors 


D72Y1.5D1, D72Y1.5D2 


ELECTRICAL CHARACTERISTICS (T^ = 25° C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


MIN 


TYP 


MAX 


UNIT 


OFF CHARACTERISTICS 


Collector-Emitter Breakdown Voltage 
(lc = 10mA. Ib = 0) 

V(BR)CE0 

30 

- 

- 

Volts 

Collector Cutoff Current 
(VcB = 30V, Ie = 0) 

ICBO 

- 

- 

10 

mA 

Emitter Cutoff Current 
(Veb= 10V, lc = 0) 

Iebo 

- 

- 

-10 

mA 


SECOND BREAKDOWN 


I Second Breakdown with Base Forward Biased 


FBSOA 


SEE FIGURE 10 


ON CHARACTERISTICS 


DC Current Gain 
{lc = 150mA, Vce = 2V) 

hpE 

4000 

- 

- 

- 

Collector-Emitter Saturation Voltage 
(lc=1A, lB = 1mA) 

VcE(sat) 

- 

- 

1.5 

V 

Base-Emitter Saturation Voltage 
(Iq = 1A, Ib = 1mA) 

VBE(sat) 

- 

- 

2.2 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

> 

10 

11 

O 

O 

> 

Ion 

- 

0.18 

— 

MS 

Storage Time 

Ibi = -Ib2 = InriA 

'stg 

— 

0.6 

— 


Fall Time 

Duty Cycle ^ 1% 

tf 

— 

0.3 

— 

























COLLECTOR CURRENT Iq (mA) 


Power Transistors 


D72Y1.5D1, D72Y1.5D2 





























BASE-EMITTER SATURATION VOlTAGE 
VBE(sat) (V) 


Power Transistors 


D72Y1.5D1, D72Y1.5D2 



0.002 0.01 0.03 0.1 0.3 1 2 

COLLECTOR CURRENT Iq (A) 


FIG. 8 VBE(sat)-lc 
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I- 



& 



0 40 80 120 160 180 200 240 

AMBIENT TEMPERATURE Ta (“€) 

FIG. 9 Pc-Ta 



1 3 5 10 30 50 


COLLECTOR-EMITTER VOLTAGE V^g (V) 


FIG. 10 SAFE OPERATING AREA 
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Power Transistors 


File Number 15.56 


D73F5T1, D73F5T2 


5-Ampere Silicon P-N-P 
Power Transistors 


Features: 

■ Low VcE (sat) 
m Fast switching speed 
m Complementary to D72F5T1,2 


The D73F5T1 and D73F5T2 silicon p-n-p power transistors 
are designed for high current switching applications. They 
are intended for use in circuits such as converters, inverters, 
and pulse-width-modulated regulators. 

The D73F5T1 is supplied in the JEDEC TO-251 package 
and the D73F5T2 |s supplied in the JEDEC TO-252 surface- 
mount package. 


TERMINAL DESIGNATION 




TO-252AA 


92CS-43478 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

D73F5T1,2 

UNITS 

Collector-Emitter Voltage 

VCEO 

-50 

Volts 

Collector-Base Voltage 

VCBO 

-60 

Volts 

Emitter Base Voltage 

Vebo 

-5 

Volts 

Collector Current — Continuous 

•c 

-5 

A 

Base Current — Continuous 

>B 

-1 

A 

Total Power Dissipation @ Tq = 25°C 

Pd 

1.0 

Watts 

@ Tc = 25°C 


20 


Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 




Purposes: Vs" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 











Power Transistors 


D73F5T1, D73F5T2 


ELECTRICAL CHARACTERISTICS (T^ = 25°C) (unless otherwise specified) 


I CHARACTERISTIC | 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(Ic = 10mA, Ib = 0) 

V(BR)CEO 

-50 

- 

- 

Volts 

Collector Cutoff Current 
(VcB = 50V, Ie = 0) 

•CBO 

- 

- 

-1 

)uA 

Emitter Cutoff Current 
(Veb = 5V, Ic = 0) 

•ebo 

- 

- 

-1 

mA 

SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 11 , 


ON CHARACTERISTICS 


DC Current Gain' 

(lc = -1A, VcE = -1V) 

(lc = -3A, VcE = -1V) 

hpE 

hpE 

70 

30 


240 

— 

Collector-Emitter Saturation Voltage 
(lc = -3A, Ib = -0.15A) 

VcE(sat) 

_ 

-0.2 

-0.4 

V 

Base-Emitter Saturation Voltage 
(Ic = -3A, Ib = -0.15A) 

VBE(sat) 

- 

-0.9 

-1.2 

Volts 


SWITCHING CHARACTERISTICS 


Turn-on Time 

Vcc = -30V 

^on 

- 

0.1 

— 

IXS 

Storage Time 

-Ib1 “ Ib2 = 0.15A 

^stg 

— 

1.0 

— 


Fall Time 

Duty Cycle ^ 1% 

tf 

— 


— 




FIG. 1 SWITCHING TIME TEST CIRCUIT 



FIG. 2 STATIC CHARACTERISTICS 
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Power Transistors 


D73F5T1, D73F5T2 



FIG. 3 VCE-IC 





0 -1 -2 -3 -4 -5 -6 -7 

COLLECTOR CURRENT Iq (A) 

FIG. 5 VcE-'C 



-0.03 -0.1 -0.3 -0.5 -1 -3 -5 -10 

COLLECTOR CURRENT Iq (A) 

FIG. 6 hpE-IC 


o 




COLLECTOR CURRENT Iq (A) 


O 

< 


O 




-6.03 -0.1 -0.3 -0.5 -1 -3 -5 -10 

COLLECTOR CURRENT Iq (A) 


FIG. 7 VcE(sat)-IC 


FIG. 8 VBE(sat)-IC 
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COLLECTOR CURRENT Iq (A) 


Power Transistors 





























Power Transistors 


File Number 15.57 


D73FY4D1, D73FY4D2 


4-Ampere P-N-P Power 
Darlington Transistors 


Features: 

■ Operates from 1C without predriver 

■ hpE Min. = 2000 

■ Complementary to D72FY4D1,2 


The D73FY4D1 and D73FY4D2 silicon p-n-p power 
Darlington transistors are designed for use in general- 
purpose amplifier and medium-speed switching circuits. 
The high gain of these devices makes it possible for them to 
be driven directly from integrated circuits. 

The D73FY4D1 is supplied in the JEDEC TO-251 package 
and the D73FY4D2 is supplied in the JEDEC TO-252 surface- 
mount package. 


TERMINAL DESIGNATION 



TO-251AA 



TO-252AA 


92CS-43478 



BASE O- 


9 COLLECTOR 



6 EMITTER 


Schematic diagram for all types. 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

D73FY4D1,2 

UNITS 

Collector-Emitter Voltage 

VCEO 

-80 

Volts 

Collector-Base Voltage 

VCBO 

-100 

Volts 

Emitter Base Voltage 

Vebo 

-5 

Volts 

Collector Current — Continuous 

ic 

-4 

A 

Base Current — Continuous 

•b 

-0.4 

A 

Total Power Dissipation @ Ta = 25° C 

Pd 

1.0 

Watts 

(aTc = 25°C 


15 


Operating and Storage 

Junction Temperature Range 

Tj. Tstg 

-55 to+150 

°C 


THERMAL CHARACTERISTICS 


Maximum Lead Temperature for Soldering 


-1 


Purposes: Vs" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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Power Transistors 


D73FY4D1, D73FY4D2 


ELECTRICAL CHARACTERISTICS (T^ = 25° C) (unless othemise specified) 


CHARACTERISTIC j 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
{lc = -10mA, Ib = 0) 

V(BR)CEO 

-80 

- 

- 

Volts 

Collector Cutoff Current 
. (VcB = '100V. Ie = 0) 

*CBO 

- 

- 

-20 

mA 

Emitter Cutoff Current 
(Veb = -5V, Ic = 0) 

•ebo 

- 

- 

-2.5 

mA 

SECOND BREAKDOWN 

I Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 9 


ON CHARACTERISTICS 


DC Current Gain ' 

(lc = -1A, Vce = -2V) 

(Ic = -3A, VcE = -2V) i 

hPE 

hpE 

2000 

1000 




Collector-Emitter Saturation Voltage 
(Ic = -3A. Ib = -6mA) 

VcE(sat) 

- 

- 

-1.5 

V 

Base-Emitter Saturation Voltage 
(Ic = -3A. Ib = -6mA) 

VBE(sat) 

- 

- 

-2.0 

Volts 


SWITCHING CHARACTERISTICS 



COLLECTOR-EMITTER VOLTAGE Vq^ (V) 

FIG. 2 Ic-VCE 





































(A) 


Power Transistors 











Power Transistors 


File Number 15.58 


D73K3D1, D73K3D2 


3-Ampere P-N-P Power 
Darlington Transistors 


Features: 

■ Operates from 1C without predriver 

■ hpE Min. = 2000 

m Compiementary to D72K3D1,2 


The D73K3D1 and D73K3D2 silicon p-n-p power Darlington 
transistors are designed for use in general-purpose amplifier 
and medium-speed switching circuits. The high gain of 
these devices makes it possible for them to be driven 
directly from integrated circuits. 

The D73K3D1 is supplied in the JEDEC TO-251 package and 
the D73K3D2 us supplied in the JEDEC TO-252 surface- 
mount package. 


TERMINAL DESIGNATION 



TOP VIEW 


TO-251 AA 




TOP VIEW 


TO-252AA 


BASE O- 


O COLLECTOR 



6 EMITTER 


Schematic diagram for all types. 


MAXIMUM RATINGS (T^ = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

D73K3D1,2 

UNITS 

Collector-Emitter Voltage 

VCEO 

-40 

Volts 

Collector-Base Voltage 

VCBO 

-60 

Volts 

Emitter Base Voltage 

Vebo 

-5 

Volts 

Collector Current — Continuous 

•c 

-3 

A 

Base Current — Continuous 

•b 

-0.3 

A 

Total Power Dissipation @ Ta = 25° C 

Pd 

1.0 

Watts 

@ Tc = 25°C 


15 


Operating and Storage 

Junction Temperature Range 

! Tj, Tstg 

-55 to +150 

°C 


THERMAL CHARACTERISTICS '’ 


Maximum Lead Temperature for Soldering 




Purposes: Va" from Case for 5 Seconds 

Tl 

235 

°C 


(1) See page 7-16 for thermal considerations. 
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Power Transistors 


D73K3D1, D73K3D2 


ELECTRICAL CHARACTERISTICS (T^ = 25° C) (unless otherwise specified) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(lc = -25mA, Ib = 0) 

V(BR)CEO 

-40 

- . 


Volts 

Collector Cutoff Current 

(VCB =-60V, Ie = 0) 1 

•CBO 

- 

- 

-20 

mA 

Emitter Cutoff Current 
(Veb = -5V, Ic = 0) 

•ebo 

_ 

_ 

_ 

_ 

-2.5 

mA 

SECOND BREAKDOWN 

Second Breakdown with Base Forward Biased 

FBSOA 


SEE FIGURE 10 



ON CHARACTERISTICS 


DC Current Gain 
(lc = -1A. Vce = -2V) 

(Ic = -3A, VcE = - 2 V) 

hpE 

hpE 

2000 

1000 

_ 



Collector-Emitter Saturation Voltage 
(Ic = -2A, Ib = -4mA) 

VcE(sat) 

— 

— 

-1.5 

V 

Base-Emitter Saturation Voltage 
(Ic = -2A, Ib = -4mA) 

VBE(sat) 

- 

- 

-2.0 

Volts 


SWITCHING CHARACTERISTICS 























_Power Transistors 

D73K3D1, D73K3D2 




















VBE(sat) (V) 


Power Transistors 


Q73k3Dt D73K3D2 




FIG. 9 Pc-Ta 



-1 -3 -5 -10 -30 -50 -100 

COLLECTOR-EMITTER VOLTAGE Vqe (V) 

FIG. 10 SAFE OPERATING AREA 
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Power T ransistors 


File Number 15.84 


GE5060, GE5061, GE5062 


20-Ampere N-P-N Darlington 
Power Transistors 


Features: 

■ High-voltage operation: 350, 400, 450 volts 

■ Gain of 100 at 10A 

Applications: 

■ Series/shunt regulators 

■ Automotive ignition 

■ Power switching 

■ Soienoid driver 


The GE5060, GE5061, and GE5062 silicon n-p-n Darlington 
power transistors are designed for use in high-speed 
switching applications, such as: off-line power supplies, AC 
and DC motor control, UPS systems, ultrasonic equipment, 
and other high-frequency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 


TERMINAL DESIGNATION 


c 

E (FLANGE) 



JEDEC TO-204AA 




MAXIMUM RATINGS (T^ = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

GE5060 

GE5061 

GE5062 

UNITS 

Collector-Base Voltage 

VCBO 

400 

450 

500 

Volts 

Collector-Emitter Voltage 

VCEO 

350 

400 

450 

Volts 

Emitter Base Voltage 

Vebo 

8 

8 

8 

Volts 

Collector Current — Continuous 

•c 

20 

20 

20 

A 

Peak (Repetitive) 

•cm 

25 

25 

25 


Peak (Non-Repetitive) 

•CSM 

42.5 

42.5 

42.5 


Base Current — Continuous 

•b 

4 

4 

4 

A 

Peak (Non-Repetitive) 

•bm 

6 

6 

6 


Total Power Dissipation @Tc- 25° C 

Pd 

125 

125 

125 

Watts 

Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-65 to+150 

-65 to +150 

-65 to +150 

°c 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1 

1 

1 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs" from Case for 5 Seconds 

Tl 

300 

300 

300 

°C 
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Power Transistors ——--- 

GE5060, GE5061, GE5062 

ELECTRICAL CHARACTERISTICS (Tc = 25®C) (unless otherwise specified) 


SYMBOL 

MIN 

TYP 

MAX 

UNIT 


CHARACTERISTIC 


OFF CHARACTERISTICS^) 


Collector-Emitter Sustaining Voltage 
(In = 0.5mA) 

(^^lamp = VcEO Rated) 

GE5060 

GE5061 

GE5062 

VcEO(sus) 

350 

400 

450 

I i I 

- 

Volts 

Collector-Base Voltage 

GE5060 

VcBO 

400 

— 

_ 

Volts 

(Ic = 0.25mA) 

GE5061 


450 

— 

— 



GE5062 


500 

— 

— 


Collector Cutoff Current 







(VcB = VcBO Rated) 


ICBO 

— 

— 

0.25 

mA 

Emitter Cutoff Current 
(Veb = 4.5V, Ic = 0) 

•ebo 

- 

- 

200 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 16 

Clamped Inductive SOA with Base Reversed Biased 

RBSOA 

SEE FIGURE 17 


ON CHARACTERISTICS^) 


DC Current Gain 
(lc=10A. Vce = 5V) 

(Ic = 15A, VcE = 5V) 

(Ic = 20A, VcE = 5V) 

hFE 

100 

40 

15 

160 

115 

65 

- 

- 

Collector-Emitter Saturation Voltage 
(lc=10A, Ib = 1A) 

(lc=10A. Ib = 2A) 

(IC = 20A. Ib = 2A) 

VcE(sat) 

- 

1.2 

1.15 

1.6 

1.5 

1.4 

2 

V 

Base-Emitter Voltage 
(lc=10A, Ib = 1A) 

VBE(sat) 

_ 

1.95 

2.5 

V 

(Ic = 20A, Ib = 2A) 


— 

2.3 

3.5 



SWITCHING CHARACTERISTICS 


Resistive Load 






Rise Time 

lc= 15A, Ibi =0.75A,Ib2=-1-5A 

Vcc 300V, tp = 50 fxsec 

tr 

— 

0.3 

— 

MS 

Storage Time 

ts 

~ 

2.7 

— 

Fail Time 

tf 

— 

1.15 

— 

Inductive Load, Clamped 






Storage Time 

Vcc = 300V, L = 100 /xH 

Ic = 15A, Ibi =0.75A^B2 = “1.5A 

ts 

- 

3.3 

- 

fiS 

Crossover Time 

tc 

- 

1.7 

- 

Fall Time 

tf 

~ 

0.4 

— 


EMITTER-COLLECTOR DIODE CHARACTERISTICS 


Forward Voltage 

If=ioa 

Vf 

— 

1.9 


Volts 

If = 25A 


— 

2.8 

~ 
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VcE COLLECTOR EMITTER (VOLTS) _ Vet, COLLECTOR EMITTER (VOLTS) HpE. DC CURRENT GAIN 


Power Transistors 


GE5060, GE5061, GE5062 

TYPICAL CHARACTERISTICS 




FIGURE 1. DC CURRENT GAIN (Vce = 2V) FIGURE 2. DC CURRENT GAIN (Vcg = 10V) 



FIGURE 3. COLLECTOR SATURATION REGION FIGURE 4. Vce(sat) VS. Ig, Tj = 25°C 



Ic, COLLECTOR CURRENT (AMPERES) 


FIGURE 5. Vce(saT) VS. Ic, Tj = 100°C 



FIGURE 6. Vbe(sat) VS. Iq, Tj = 25°C 
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Power Transistors 


GE5060, GE5061, GE5062 


TYPICAL CHARACTERISTICS 




FIGURE 7. Vbe(sat) VS. Ic, Tj = 100“C 


FIGURE 8. CAPACITANCE (Ccbo) 




FIGURE 9. TURN-ON TIME (RESISTIVE LOAD) 


FIGURE 10. TURN-OFF TIME (RESISTIVE) 




Ic, COLLECTOR CURRENT (AMPERES) 

FIGURE 11. NORMALIZED RESISTIVE 
SWITCHING STORAGE TIME (Rqe VARIATIONS) 
VS. COLLECTOR CURRENT 


Ic. COLLECTOR CURRENT (AMPERES) 

FIGURE 12. CLAMPED INDUCTIVE 
TURN-OFF TIME 
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COLLECTOR CURRENT (AMPERES) NORMALIZED CROSSOVER TIME (tc) NORMALIZED STORAGE TIME (tj) 


Power Transistors 


GE5060, GE5061, GE5062 

TYPICAL CHARACTERISTICS 



RATIO, Ibi/Ib2 

FIGURE 13. STORAGE TIME VARIATION 
WITH Ib2 




RATIO, lBi/la2 

FIGURE 15. CROSS-OVER TIME VARIATION 
WITH Ib2 



VcE. COLLECTOR EMITTER VOLTAGE (VOLTS) 


FIGURE 16. FORWARD BIAS SAFE 
OPERATING AREA 



FIGURE 17. REVERSE BIAS SAFE FIGURE 18. TRANSIENT THERMAL RESPONSE 

OPERATING AREA 
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TM, INSTANTANOUS FORWARD CURRENT (AMPERES) 


Power Transistors 


GE5060, GE5061, GE5062 

TYPICAL CHARACTERISTICS 

lOO 
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Tc. CASE TEMPERATURE (“O 

FIGURE 19. POWER DERATING 



DIODE CHARACTERISTICS 



FIGURE 20. FORWARD CHARACTERISTICS FIGURE 21. SWITCHING TIME TEST CIRCUIT 
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Power T ransistors 


File Number 15.85 


GE6060, GE6061, GE6062 


20-Ampere N-P-N Darlington 
Power T ransistors 

TERMINAL DESIGNATION 



E 

(FLANGE) 




Features: 


■ High-voltage operation: 350, 400, 450 volts 

■ Gain of 40 at 10A 

(p ® 

9 

Applications: 

■ Series/shunt regulators 



■ Automotive ignition 


92CS-27‘;’.3 

■ Power switching 

■ Solenoid driver 

JEDEC TO-204AA 



The GE6060, GE6061, and GE6062 silicon n-p-n Darlington 
power transistors are designed for use in high-speed 
switching applications, such as: off-line power supplies, AC 
and DC motor control, UPS systems, ultrasonic equipment, 
and other high-frequency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 



MAXIMUM RATINGS (Ta = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

GE6060 

GE6061 

GE6062 

UNITS 

Collector-Base Voltage 

VCBO 

400 

450 

500 

Volts 

Collector-Emitter Voltage 

VCEO 

350 

400 

450 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

•c 

20 

20 

20 

A 

Peak (Repetitive) 

fCM 

25 

25 

25 


Peak (Non-Repetitive) 

•CSM 

42.5 

42.5 

42.5 


Base Current — Continuous 

Ib 

4 

4 

4 

A 

Peak (Non-Repetitive) 

Ibm 

6 

6 

6 


Total Power Dissipation (§ Tq = 25°C 

Pd 

125 

125 

125 

Watts 

Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-65 to +150 

-65 to+150 

-65 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1 

1 

1 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Vs” from Case for 5 Seconds 

Tl 

300 

300 

300 

°C 
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Power Transistors 


GE6060, GE6061, GE6062 

ELECTRICAL CHARACTERISTICS (Tc = 25°C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS^) 

Collector-Emitter Sustaining Voltage 

GE6060 

VcEO(sus) 

350 

— 

— 

Volts 

(Ic = 0.5mA) 

(Vclamp VcEO Rated) 

GE6061 

400 

— 

— 


GE6062 


450 

— 

— 


Collector-Base Voltage 

GE6060 

VcBO 

400 

— 

— 

Volts 

(lc = 0.25mA) 

GE6061 

450 

— 

— 


GE6062 


500 

— 

— 


Collector Cutoff Current 







(VcB = VcBO Rated) 


ICBO 

— 

— 

0.25 

mA 

Emitter Cutoff Current 
(Veb = 1.5V. Ic = 0) 

Iebo 

- 

- 

200 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 14 

Clamped Inductive SOA with Base Reversed Biased 

RBSOA 

SEE FIGURE 17 


ON CHARACTERISTICS^) 


DC Current Gain 
(lc=10A. Vce = 5V) 

(IC=15A, Vce = 5V) 
dc = 20A. Vce = 5V) 

hpE 

40 

30 

10 

160 

115 

65 

1 1 i 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(lc=10A. Ib = 1A) 


— 

1.2 

1.5 


(lc=10A, Ib = 2A) 


— 

1.15 

1.4 


(IC = 20A, Ib = 2A) 


— 

1.6 

2 

V 

Base-Emitter Voltage 

VBE(sat) 





(Ic = 5A, Ib = 0.5A) 


— 

1.95 

2.5 

V 

^ (Ic = 20A, Ib = 2A) 


— 

2.3 

3.5 



SWITCHING CHARACTERISTICS 


Resistive Load 






Rise Time 

Vcc = 300V, tp = 50 ^xs 

Ic = 15A, Ibi = 1.5A, Ib2 = -2.25A 

tr 

— 

0.3 

0.4 

MS 

Storage Time 


— 

2.3 

2.5 

Fall Time 

tf 

- 

0.5 

1 

Inductive Load, Clamped 






Storage Time 

Vcc = 300V, L = 100 mH 

Ic = 15A, Ibi = 1.5A, Ib2 = -2.25A 

ts 

- 

2.6 

- 

MS 

Crossover Time 

tc 

- 

0.5 


Fall Time 

tf 

— 

0.12 

— 


EMITTER-COLLECTOR DIODE CHARACTERISTICS 
















Power Transistors 


GE6060, GE6061, GE6062 

TYPICAL CHARACTERISTICS 























































































































Ic, COLLECTOR CURRENT (AMPERES) NORMALIZED FALL TIME (tf) NORMALIZE STORAGE TIME (tj) 


Power Transistors 


GE6060, GE6061, GE6062 

typical characteristics 



Ic, COLLECTOR CURRENT (AMPERES) 

FIGURE 13. STORAGE TIME VARIATION 
WITH Ib2 



FIGURE 15. FALL TIME VARIATION WITH Ib2 






















































































Tj = 25“C 
_ LHOO^h 
VBE=-5V@.5ii 

- lerlc/'O 

III.. 













GE6060 
r GE606I 





_ 



100 200 300 400 500 

VcE, COLLECTOR EMITTER VOLTAGE,CLAMPED, (VOLTS) 


FIGURE 17. REVERSE BIAS SAFE 
OPERATING AREA 



FIGURE 14. FORWARD BIAS SAFE 
OPERATING AREA 



FIGURE 16. CROSS-OVER TIME VARIATION 
WITH Ib2 


’C/W 



FIGURE 18. TRANSIENT THERMAL RESPONSE 

















































Itm. INSTANTANOUS forward current (AMPERES) 


Power Transistore 


GE6060, GE6061, GE6062 

TYPICAL CHARACTERISTICS 



0 20 40 60 80 100 120 140 160 

Tc, CASE TEMPERATURE {'■Cl 


FIGURE 19. POWER DERATING 


DIODE CHARACTERISTICS 




FIGURE 20. FORWARD CHARACTERISTICS 


FIGURE 21. SWITCHING TIME TEST CIRCUIT 









Power Transistors 


File Number 15.86 


GE6251, GE6252, GE6253 


10-Ampere N-P-N Darlington 
Power Transistors 


TERMINAL DESIGNATION 


Features: 

■ High-voltage operation: 400, 450, 500 volts 

■ Gain of 60 at 3A 

Applications: 

■ Series/shunt regulators 

■ Automotive ignition 

■ Power switching 

■ Solenoid driver 


2 



JEDEC TO-204AA 


The GE6251, GE6252, and GE6253 silicon n-p-n Darlington 
power transistors are designed for use in high-speed 
switching applications, such as: off-line power supplies, AC 
and DC motor control, UPS systems, ultrasonic equipment, 
and other high-frequency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 



MAXIMUM RATINGS (Ta = 25° C) (unless otherwise specified) 


RATING 

SYMBOL 

GE6251 

GE6252 

GE6253 

UNITS 

Co I lector-Base Voltage 

VCBO 

450 

500 

550 

Volts 

Collector-Emitter Voltage 

VCEO 

400 

450 

500 

Volts 

Emitter Base Voltage 

Vebo 

5 

5 

5 

Volts 

Collector Current — Continuous 

•c 

10 

10 

10 

A 

Peak (Repetitive) 

•cm 

15 

15 

15 


Peak (Non-Repetitive) 

•CSM 

25 

25 

25 


Base Current — Continuous 

•b 

3 

3 

3 

A 

Peak (Non-Repetitive) 

•bm 

5 

5 

5 


Total Power Dissipation @ Tc = 25°C 

Pd 

125 

125 

125 

Watts 

Operating and Storage 

Junction Temperature Range 

Tj. TstG 

-65 to +150 

-65 to+150 

-65 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

•^^JC 

1 


1 

°C/W 

Maximum Lead Temperature for Soldering 
Purposes: Va" from Case for 5 Seconds 

Tl 

300 

300 

300 

°C 
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Power Transistors 


GE6251, GE6252, GE6253 

ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


1 CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage 
(lc = 0.5A) 

(^^lamp = VcEO Rated) 

GE6251 

GE6252 

GE6253 

VcEO(sus) 

400 

450 

500 

1 1 1 

1 1 1 

Volts 

Collector-Base Voltage 

GE6251 

VcBO 

450 

— 

— 

Volts 

(le= 1mA) 

GE6252 


500 

— 

■ — 



GE6253 


550 

— 

— 


Collector Cutoff Current 







(VcB = VcBO Rated) 


ICBO 

— 

— 

1 

mA 

Emitter Cutoff Current 
(Veb=1.5V, Ic = 0) 

•ebo 

- 

- 

200 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 16 

Clamped Inductive SOA with Base Reversed Biased 

RBSOA 

SEE FIGURE 19 


ON CHARACTERISTICSd) 


DC Current Gain 
dc = 3A, VcE = 5V) 

(IC = 5A, VcE = 5V) 

(lc = 10A. VcE = 5V) 

hpE 

60 

50 

30 

125 

170 

160 

1 1 1 

- 

Collector-Emitter Saturation Voltage 
(Ic = 5A, Ib = 0.5A) 

(IC=10A, Ib = 2A) 

VcE{sat) 

_ 

1 

1.15 

1.5 

2.0 

V 

Base-Emitter Voltage 
(Ic = 5A. Ib = 0.5A) 

VBE(sat) 

— 

1.75 

2.5 

V 


SWITCHING CHARACTERISTICS 


Resistive Load | 






Rise Time 

Vcc 300V, tp = 50 fisec 

IC = 10A, Ibi = 1A, Ib2=-2A 

tr 

— 

0.2 

0.25 

/us 

Storage Time 

Is 

— 

2.1 

2.5 

Fall Time 

tf 

— 

0.2 

1.0 

Inductive Load, Clamped | 






Storage Time 

Vcc = 300V, L = 100 mH 

Ic = 10A, Ibi = 1A, Ib2 = -2A 

ts 

- 

2.35 

- 

/US 

Crossover Time 

tc 

- 

0.28 

- 

Fall Time 

tf 

— 

0.09 

— 

EMITTER-COLLECTOR DIODE CHARACTERISTICS 

Forward Voltage 

If = 10A 

Vf 

- 

1.9 

- 

Volts 
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it^SEC) Vbe iSATi BASE EMITTER (VOLTS) 


Power Transistors 


GE6251, GE6252, GE6253 

TYPICAL CHARACTERISTICS 




FIGURE 7. Vbe(sat) VS. Iq, Tj = 100°C 


FIGURE 8. CAPACITANCE (CcBo) 
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Ic, COLLECTOR CURRENT (AMPERES) 


FIGURE 9. TURN-ON TIME (RESISTIVE) 


FIGURE 10. TURN-OFF TIME (RESISTIVE) 



Ic. COLLECTOR CURRENT (AMPERES) 

FIGURE 11. NORMALIZED RESISTIVE 
SWITCHING STORAGE TIME (Rqe VARIATIONS) 
VS. COLLECTOR CURRENT 



FIGURE 12. CLAMPED INDUCTIVE 
TURN-OFF TIME 
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NORMALIZED CROSSOVER TIME (i 


Power Transistors 


GE6251, GE6252, GE6253 

TYPICAL CHARACTERISTICS 


Tj=25<»C 

Ic/Ibi = 20 

Vbe = -5V 

CLAMPED INDUCTIVE 
LOAD. L=IOO^h 
VcE(CLAMP) = 250 V 

— 
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IC, COLLECTOR CURRENT (AMPERES) 

FIGURE 13. STORAGE TIME VARIATION 
WITH Ib2 


Tj=25®C 
Ic/Ibi = 20 
Vbe*"5V 

CLAMPED INDUCTIVE 
LOAD,L=IOO^h 
Vce(CLAMP) = 250V 


RATIO, Ibi/IB2 

FIGURE 14. FALL TIME VARIATION WITH I, 


Tj=25»C 

Ic/lBr20 

Vbe = -5V 

CLAMPED INDUCTIVE 
LOAD.L=IOO^Ii 
Vce(CLAMP) = 250V 

— 

-- 
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Ic = IOA 
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L~' 
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0 


RATIO, Ibi/Ib2 

FIGURE 15. CROSS-OVER TIME VARIATION 
WITH Ib2 



1.0 10 100 

VcE. COLLECTOR EMITTER VOLTAGE (VOLTS) 

FIGURE 16. FORWARD BIAS SAFE 
OPERATING AREA 


DIODE CHARACTERISTICS 


PULSE WIDTH .TIME IN SECONDS 

FIGURE 17. TRANSIENT THERMAL RESPONSE 



0.0 I 0 2.0 3.0 4.0 

Vtm INSTANTANEOUS FORWARD VOLTAGE (VOLTS) 

FIGURE 18 FORWARD CHARACTERISTICS 






























































Power Transistors 


GE6251, GE6252, GE6253 


TYPICAL CHARACTERISTICS 



FIGURE 19. REVERSE BIAS SAFE 
OPERATING AREA 



FIGURE 20. POWER DERATING 
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Power Transistors 


File Number 15.77 


GE10000-GE10009 


Silicon N-P-N Darlington 
Power T ransistors 


The GE10000 thru GE10009 series of silicon n-p-n power 
Darlington transistors are designed for power switching 
applications requiring high-voltage capability and fast switch¬ 
ing speeds. They are ideally suited for off-line switching 
power supplies, ac and dc motor controls, UPS systems, 
ultrasonic equipment, and other high-frequency power 
conversion equipment. 

These devices are supplied in the JEDEC TO-204AA her¬ 
metic steel package. 


TERMINAL DESIGNATIONS 

E (FLANGE) 





DEVICE CIRCUIT 


MAXIMUM RATINGS (25° C) (unless otherwise specified) 


Voltages 

GE 

10000 

GE 

10001 

GE 

10002 

GE 

10003 

GE 

10004 

GE 

10005 

GE 

10006 

GE 

10007 

GE 

10008 

GE 

10009 

Units 

VCEO(SUS) 

350 

400 

350 


350 

400 

350 

400 


eb 


VCEX, (Tc = 100°C) 

400 

450 

400 


400 

450 



IBS 

mm 


VCEV 

450 

500 

450 

500 

450 

500 

450 

500 

BBI 

700 

Volts 

Vebo 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 



Currents 


•c 

20 

20 

1 10 ! 

I 10 

I 20 I 

I 20 I 

10 

10 

20 



•cm 

30 

30 





20 

20 

30 



•b 

2.5 

2.5 

2.5 


TUI 


2.5 

2.5 

2.5 



>BM 


5.0 

5.0 

i 5.0 I 

I 5.0 I 


5.0 

5.0 

5.0 

I 5.0 I 

Amps I 


Power Dissipation 


Pd(Tc = 25°C) 

175 

175 

150 

150 

175 

175 

150 

150 

175 

175 

Watts 

Pd(Tc=100°C) 

100 

100 

85 

85 

100 

100 

85 

85 

100 

100 

Watts 

Derate above 25° C 

_H_1 

1.0 

.86 

.86 

1.0 

1.0 

.86 

.86 

1.0 

1.0 

W/°C 


Temperatures 


Tstg 3nd Tj 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 



U2lslsl 


BisiSI 



Tl' 

+275 

+275 

+275 

+275 

+275 

+275 

+275 

+275 

+275 

+275, 

_1 

Thermal Resistance 

L_1:2_ 1 

1.0 

1.17 

1.17 

1.0 

1.0 

1.17 


1.0 




1) Max. Lead Temperature for soldering purposes 1/8" from case for 5 seconds. 












Power Transistors ~~ ■ ■ --—* 

GE10000-GE100q9 

DEVICE ELECTRICAL CHARACTERISTICS 

(Test conditions on next page ,Tq = 26®C except 


as noted) 


STATIC 

GE 

10000 

GE 

10001 

GE 

10002 

GE 

10003 

GE 

10004 

GE 

10005 

GE 

10006 

GE 

10007 

GE 

10008 

GE 

10009 

Units 

(1) VcEO(SUS) 

Min. 

350 

400 

350 

400 

350 

400 

350 

400 

450 

500 

Volts 

(2) VcEX(SUS). 

(Tc = 100®C) 

Min. 

400 

450 

400 

450 

400 

450 

400 

450 

450 

500 

Volts 

(3) VcEX(SUS). 
(Tc=100®C) 

Min. 

295 

345 

315 

365 1 

295 

345 

315 

365 

295 

345 

Volts 

(4) ICEV 

Max. 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 1 

2.5 

mA 

•CEV. (Tc = 150® C) Max. 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

mA 

(5) IcER. (Tc = 100° C) Max. 

5.0 

5.0 

5.0 

5.0 

5.0 ! 

5.0 

5.0 

5.0 

5.0 

5.0 

mA 

1 (6) lEBO 

Max. 

200 

200 

200 

200 

200 

200 1 

200 

200 

200 

200 

mA 


See Figure 
Min. 


(10) VCE(SAT) 

(11) VCE(SAT) 

(12) Vce(SAT). 
(Tn = 100°C) 

(13) VbE(SAT) 
VbE(SAT). 
(Tc - 100°C) 

(14) DIODE Vp 



Output Capacitance 
(VcB=10V, Ie = 0, 

Typ. 

175 

175 

175 

175 

175 


175 

175 

175 

175 

PF 

^TEST = 1MHz) 

Max. 

325 

325 

325 

325 

325 

325 

325 

325 

325 

325 

PF 



SWITCHING 


(1) Resistive 









Power T ransistors 


GE10000-GE10009 


STATIC TEST CONDITIONS 


(1) VcEX(SUS) 

a) Ic = 250mA, Ib = 0. 
VcLAMP = VcEO Rated 

b) Ic = 100mA. Ib = 0, 
VcLAMP = VcEO Rated 

APPLIES TO 
GEIOOOO Thru 

GEl0007 
GE10008. 9 

(2) VcEX(SUS) 

a) Ic = 2A. 

VcLAMP = VcEX Rated 

b) Ic = 1A, 

Vclamp = VcEX Rated 

APPLIES TO 
GEIOOOO. 1.4. 5.8, 9 

GE10002, 3, 6. 7 

(3) VcEX(SUS) 

a) Ic = 10A, 

Vclamp = Vcex Rated 

b) Ic = 5A. 

Vclamp = V^ex Rated 

APPLIES TO 
GEIOOOO, 1,4, 5, 8, 9 

GE10002. 3, 6, 7 

(4) ICEV 

VcEV = Rated Valve, 

Vbe= 1-5V 

APPLIES TO 

All 

(5) ICER 

VcE = Rated Valve, Rbe = 

APPLIES TO 

50n All 

(6) Iebo 

Veb = 8V. Ic = 0 

Veb = 2V. Ic = 0 

APPLIES TO 
GEIOOOO, 1,2,3 
GE10004, 5. 6, 7, 8, 9 

(7) Is/b SEE APPROPRIATE FORWARD BIAS 

SECOND BREAKDOWN FIGURE 

(8) hpE 

(a) Ic = 5A, Vce = 5V 

(b) Ic = 2.5A, Vce = 5V 

APPLIES TO 
GEIOOOO, 1,4, 5, 8, 9 
GE10002, 3. 6, 7 

(9) hpE 

lc= 10A, Vce = 5V 

Ic = 5A, Vce = 5V 

APPLIES TO 
GEIOOOO, 4. 5. 8, 9 
GE10002, 3, 6. 7 

(tO) VcE(SAT) 

a) Ic = 10A. Ib = .4A 

b) Ic = 5A, Ib = .25A 

c) Ic = 5A, Ib = .5A 

APPLIES TO 
GEIOOOO, 1,4,5 
GE10002, 3, 6. 7 
GE10008, 9 

CU) VcE(SAT) 

a) Ic = 20A, Ib = 1A 

b) lc= 10A, Ib= 1A 

C) Ic = 20A, is = 2A 

APPLIES TO 
GEIOOOO, 1,4,5 
GE10002. 3, 6, 7 
GE10008, 9 

(12) Vce(SAT) 

SAME AS (10) BUT Tc = 100°C 

(13) Vbe(SAT) 

a) Ic = 10A, Ib = .4A 

b) Ic = 5A. Ib = .25A 

c) Ic = 10A, Ib = .5A 

APPLIES TO 
GEIOOOO. 1,4,5 
GE10002, 3, 6, 7 
GEl 0008, 9 


(14) DIODE Vp APPLIES TO 

a) Ip = 10A GEIOOOO, 4, 5, 8, 9 

b) Ip = 5A GE10002, 3, 6, 7 


SWITCHING TEST CONDITIONS 


(1) RESISTIVE 

Vcc= 250V, tp=50MS, Duty < 2% 

a) lc=10A, Ibi = .4A, 

IB2= 1-6A 

b) Ic = 5A, Ibi = .25A. 

IB2= 1A 

C) lc=10A. Ibi = .5A, 

Ib2=2A 

APPLIES TO 
GEIOOOO. 1,4, 5 

GE10002. 3, 6,7 

GE10008. 9 

(2) INDUCTIVE 

APPLIES TO 

Vclamp = 250V. L=i00Mh,Tc = 

100°C 

a) lc=10A, IB 1 - .4A, 

GEIOOOO, 1.4, 5 

II 

C\J 

_cp 


b) Ic = 5A, Ib = .25A, 

GEl 0002, 3, 6, 7 

Ib2 = 1A 


c) Ic = 10A, Ib = .5A, 

GE10008. 9 

IB2 = 2A 


(3) INDUCTIVE 


Same as (2), but Tq = 25®C 



Note: See FIGURE 24 for Switching Time 
Test Circuit. 



Vbe(sat)~ base -EMITTER-VOLTS Vce.COLLECTOR-EMITTER-VOLTS hpE-OC CURRENT GAIN 


Power Transistors 


GE10000-GE10009 


TYPICAL CHARACTERISTICS 



FIGURE 1. DC CURRErsIT GAIN (Vce= 5V) 



FIGURE 3. VcE (SAT) VS Ic 



Ic.COLLECTOR CURRENT-AMPERES 


FIGURE 5. Vbe (SAT) VS Ic 



.01 01 1.0 10 


Ib.BASE current-amperes 

FIGURE 2. COLLECTOR SATURATION REGION 



5 10 20 30 

Ic,COLLECTOR CURRENT-AMPERES 


FIGURE 4. Ic COLLECTOR CURRENT (AMPERES) 
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Power Transistors 


GE10000-GE10009 


TYPICAL CHARACTERISTICS 







































Power Transistors 


GE10000-GE10009 


TYPICAL CHARACTERISTICS 




FIGURE 13. INDUCTIVE SWITCHING PERFORMANCE 
(CLAMPED) 


FIGURE 14. INDUCTIVE SWITCHING TURN-OFF 
WAVEFORMS 




FIGURE 15. FORWARD BIAS SAFE OPERATING AREA 


FIGURE 16. FORWARD BIAS SAFE OPERATING AREA 



VcE,COLLECTOR-EMITTER VOLTAGE - VOLTS 



FIGURE 17. FORWARD BIAS SAFE OPERATING AREA FIGURE 18. REVERSE BIAS SAFE OPERATING AREA 

(CLAMPED) 
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TRANSIENT THERMA 


Power Transistors 













































Power Transistors 


GE10015,16,20,21,22,23 


File Number 15.78 


Silicon N-P-N Darlington 
Power Transistors 

TERMINAL DESIGNATIONS 


TheGE10015, GE10016and GE10020 thru GE10023 series 
of silicon n-p-n power Darlington transistors are designed 
for use in power switching applications requiring high- 
voltage capability and fast switching speeds. They are 
ideally suited for off-line switching power supplies, ac and 
dc motor controls, UPS systems, ultrasonic equipment, and 
other high-frequency power conversion equipment. 

These devices are supplied in the JEDEC TO-204AE her¬ 
metic steel package. 


c 

E (FLANGE) 



JEDEC TO-204AE 



MAXIMUM RATINGS (25° C) (unless otherwise specified) 


Voltages 

Symbol 

GE 

10015 

GE 

10016 

GE 

10020 

GE 

10021 

GE 

10022 

GE 

10023 

Units 

Collector Emitter 

VCEO(SUS) 

400 

500 

200 

250 

350 

400 

Volts 

Collector Emitter 

VCEV 

600 

700 

300 

350 

450 

600 

Volts 

Emitter Base 

Vebo 

8.0 


8.0 


8.0 

8.0 



Currents 


Collector Current (continuous) 

•c 

50 

50 

60 

60 

40 

40 


Collector Current (peak) 

•cm 

75 

75 

100 

100 

60 

60 


Base Current (continuous) 

•b 

10 

10 

20 

20 

20 

20 

IQQSSi 

Base Current (peak) 

•bm 

15 

15 

30 

30 

30 

30 

932391 


Power Dissipation 


Power Dissipation 

Pd(Tc = 25°C) 

250 

250 

250 

250 

250 

250 


Power Dissipation 

Pd(Tc-100°C) 

143 

143 

143 

143 

143 

143 



Derate above 25° C 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

W/°C 1 


Temperatures 


storage and Junction 

Tstg 3nd Tj 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 

-65 to 
+200 

°C 

Soldering^ 

Tl^ 

+275 

+275 

+275 

+275 

+275 

+275 

°C 

Thermal Resistance 

R^jc 

0.7 

0.7 

0.7 

0.7 





1) Max. lead temperature for soldering purposes 1/8" from case for 5 seconds. 
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Power Transistors 


GE10015,16,20,21,22,23 


DEVICE ELECTRICAL CHARACTERISTICS 

(Test conditions on next page ,Tq = 25°C except as noted) 


STATIC 

GE 

10015 

GE 

10016 

GE 

10020 

GE 

10021 

GE 

10022 

GE 

10023 

Units 

(1) VcEO(SUS) 

Min. 

400 

500 

200 

250 

350 

400 

Volts 

(2) ICEV 

Max. 

.25 

.25 

.25 

.25 

.25 

.25 

mA 

ICEV (Tc = 150°C) 

Max. 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

mA 

(3) IeBO 

Max. 

350 

350 

175 

175 

175 

175 

mA 

(4) Is/b 

See Figure 

13 

13 

14 

14 

15 

15 


(5) hpE 

Min. 

25 

25 

75 

75 

50 

50 



Max. 

— 

— 

1000 

1000 

600 

600 


(6) hpE 

Min. 

10 

10 

_ 

— 

— 

— 



Max. 

— 

— 

— 

— 

— 

— 


(7) Vce(SAT) 

Max. 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

Volts 

(8) Vce(SAT) 

Max. 

5 

5 

4 

4 

5 

5 

Volts 

(9) VcE(SAT 

Max. 

2.5 

2.5 

2.4 

2.4 

2.5 

2.5 

Volts 

(10) Vbe(SAT 

Max. 

2.75 

2.75 

3.00 

3.00 

2.5 

2.5 

Volts 

(11) VbE(SAT).(Tc = 100°C) 

Max. 



3.5 

3.5 

2.5 

2.5 

Volts 

(12) DIODE Vp 

Typ. 

1.9 

1.9 

2.1 

2.1 

1.9 

1.9 

Volts 


Max. 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Volts 


DYNAMIC 


OUTPUT CAPACITANCE 

Typ. 

580 

580 

580 

580 

580 

580 1 

PF 

(VcB " lOV, Ie = 0, fjEST "" 1MHz) 

Max. 

750 

750 

750 

750 

750 

750 1 

PF 


SWITCHING 


(1) Resistive 

td 

Typ. 

.09 

.09 

.095 

.095 

.09 

.09 

MS 



Max. 

.30 

.30 

.20 

.20 

.25 

.25 

MS 


tr 

Typ. 

.20 

.20 

.32 

.32 

.20 

.20 

MS 



Max. 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

MS 



Typ. 

1.45 

1.45 

1.50 

1.50 

1.45 

1.45 

MS 



Max. 

2.5 

2.5 

3.5 

3.5 

2.5 

2.5 

MS 


tf 

Typ. 

.25 

.25 

.30 

.30 

.25 

.25 

MS 



Max. 

1.0 

1.0 

.50 

.50 

.90 

.90 

MS 

(2) Inductive 


Typ. 

2.8 

2.8 

2.7 

2.7 

2.8 

2.8 

MS 

(Tc-100°C) 


Max. 

— 

— 

4.5 

4.5 

5.0 

5.0 

MS 


tf 

Typ. 

.21 

.21 

.30 

.30 

.21 

.21 

MS 



Max. 

— 

— 

1.0 

1.0 

1.0 

1.0 

MS 


tc 

Typ. 

.68 

.68 

.85 

.85 

.68 

.68 

MS 



Max. 

— 

— 

2.0 

2.0 

2.0 

2.0 

MS 

(3) Inductive 

ts 

Typ. 

1.6 

1.6 

1.8 

1.8 

1.6 

1.6 

MS 

(Tc = 25° C) 


Max. 

3.0 

3.0 

— 

— 

— 

— 

MS 


tf 

Typ. 

.10 

.10 

.12 

.12 

.10 

.10 

MS 



Max. 

.50 

.50 

— 

— 

— 

~ 

MS 


tc 

Typ. 

.30 

.30 

.40 

.40 

.30 

.30 

MS 



Max. 

1.0 

1.0 

— 

— 

— 

— 

MS 










Power Transistors 


GE10015,16,20,21,22,23 


TEST CONDITIONS 


STATIC 


SWITCHING 


(1) VcEO(SUS) 
lc= 100mA, 

VcLAMP = VcEO Rated 

APPLIES TO 

All 

(2) IcEV 

VcEV = Rated Valve, 

Vbe = -1.5V 

APPLIES TO 

All 

(3) IeBO 

Ieb = 2.0 Volts 

APPLIES TO 

All 

(4) Is/b 

SEE APPROPRIATE FORWARD BIAS SECOND 
BREAKDOWN FIGURE 

(5) hpE 

(a) Ic = 10A, VcE = 5V 

(b) lc= 15A, Vce = 5V 
(C) Ic = 20A, VcE = 5V 

APPLIES TO 
GE10022, 23 
GE10020, 21 
GE10015,16 

(6) hpE 

Ic = 40A, VcE = 5V 

APPLIES TO 
GE10015. 16 

(7) Vce(SAT) 

a) lc = 20A. Ib = 1A 

b) lc = 30A, Ib = 1.2A 

APPLIES TO 
GE10015, 16, 22. 23 
GE10020, 21 

(8) Vce(SAT) 

(a) Ic = 40A, VcE = 5V 

(b) lc = 50A, VcE= 10V 
(C) Ic = 60A, VcE = 5V 

APPLIES TO 
GE10022, 23 
GE10015,16 
GE10020, 21 

(9) VcE(SAT) 

(a) Ic = 20A. Ib = 1A 

(b) lc = 30A, Ib = 1.2A 

APPLIES TO 
GE10015, 16, 22,23 
GE10020, 21 

(10) Vbe(SAT) 

(a) Ic = 20A, Ib = 1A 

(b) Ic = 30A, Ib = 1.2A 

APPLIES TO 
GE10015, 16, 22, 23 
GE10020, 21 

(11) VbE(SAT) 

SAME AS (10) BUT Tc = 

100°C 

(12) DIODE Vp 

a) Ip = 20A 

b) Ip = 30A 

APPLIES TO 
GE10015, 16, 22,23 
GE10020, 21 


(1) RESISTIVE 

tp = 50)us, Duty Cycle < 2% 

a) Vcc = 250V, Ic = 20A, 

Ibi = lA, Ib2 = 4A 

b) Vcc = 175V. Ic = 30A. 
•bi = 1A, Ib2 = 4A 


APPLIES TO 
GE10015, 16, 22, 23 
GE10020, 21 


(2) INDUCTIVE APPLIES TO 

L = lOOAih, Ibi = 1A, Ib2 = 4A, Tc = 100°C 

a) Ic = 20A, VclamP = 250V GE10015, 16, 22, 23 

b) Ic = 30A, VclamP = 175V GE10020, 21 


(3) INDUCTIVE 

SAME AS (2), BUT Tc = 25°C 


NOTE: See FIGURE 22 for Switching Time 
Test Circuit. 
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- BASE-EMITTER-VOLTS Vce{sat)‘COLLECTOR - EMITTER-VOLTS 


GE10015,16,20,21,22,23 


TYPICAL CHARACTERISTICS 



Ic-COLLECTOR CURRENT GAIN-Vce = 5V 

FIGURE 1. DC CURRENT GAIN (Vce = 5V) 



Ib.BASE CURRENT-AMPERES 

FIGURE 2. COLLECTOR SATURATION REGION 




FIGURE 3. Vce (SAT) VS \q 


FIGURE 4. Vce (SAT) VS Ic 




100 

Ic,COLLECTOR CURRENT-AMPERES 


FIGURE 5. Vbe (SAT) VS Ic 


FIGURE 6. Vbe (SAT) VS Ic 







































COLLECTOR CURRENT SWITCHING -/iSEC COLLECTOR CURRENT SWITCHING -^SEC CAPACITANCE - pf 


Power Transistors 


GE10015,16,20,21,22,23 


TYPICAL CHARACTERISTICS 



VcB - COLLECTOR - BASE - VOLTS 



Ic,COLLECTOR CURRENT-AMPERES 


FIGURE 7. CAPACITANCE (Ccbo) 


FIGURE 8. RESISTIVE SWITCHING PERFORMANCE 



10 too 


Ic,COLLECTOR CURRENT-AMPERES 
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I 10 100 

Ic,COLLECTOR CURRENT-AMPERES 


FIGURE 9. RESISTIVE SWITCHING PERFORMANCE FIGURE 10. INDUCTIVE SWITCHING PERFORMANCE 

(CLAMPED) 




FIGURE 11. INDUCTIVE SWITCHING PERFORMANCE FIGURE 12. INDUCTIVE SWITCHING TURN-OFF 

(CLAMPED) WAVEFORMS 


2-670 





























.COLLECTOR CURRENT-AMPERES _ Iq, COLLECTOR CURRENT - AMPERES 


Power Transistors 


TYPICAL CHARACTERISTICS 


GE10015,16,20,21,22,23 















































































TRANSIENT THERMAL IMPEDANCE - C/WATT 


Power Transistors 


GE10015,16,20,21,22,23 

TYPICAL CHARACTERISTICS 



OOOOOl .00001 ,0001 .001 .01 0.1 10 10 


PULSE WIDTH-TIME IN SECONDS 

FIGURE 19. TRANSIENT THERMAL RESPONSE 



Tc-CASE TEMPERATURE-“C 

FIGURE 20. POWER DERATING 



lO 2.0 30 4.0 5.0 

VjM. instantaneous forward voltage-volts 

FIGURE 21. FORWARD CHARACTERISTICS 



FIGURE 22. 
SWITCHING TIME 
TEST CIRCUIT 
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Power T ransistors 


File Number 15.79 


GE13070P, GE13071P 


High-Speed Silicon N-P-N 
Power Transistors 

Devices for Switching Applications 


2 


Features: 

■ Fast Turn-Off Times: 

100 ns inductive fall time @ 25° C (Typ) 

150 ns inductive crossover time @ 25° C {Typ) 
400 ns inductive storage time @ 25°C {Typ) 

■ Operating temperature range -65 to +150°C 


The GE13070P and GE13071P silicon n-p-n transistors are 
designed for high-voltage, high-speed switching appli¬ 
cations in inductive circuits where fail time is critical. They 
are particularly suited for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These 
transistors are tested for parameters that are essential to the 
design of high-power switching circuits. Resistive and 
inductive switching times, leakage currents, and saturation 
voltages are specified at 25®C and 100®C to provide 
information necessary for worst-case design. 

These devices are supplied in the JEDEC TO-21 SAC plastic 
package. 


MAXIMUM RATINGS (T/^ = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

GE13070P 

GE13071P 

UNITS 

Collector-Emitter Voltage , 

VCEO 

400 

450 

Volts 

Collector-Emitter Voltage 

VcEV 

650 

750 

Volts 

Emitter Base Voltage 

Vebo 

6 

6 

Volts 

Collector Current — Continuous 

•c 

5 

5 

A 

Peak (Repetitive)^^) 

•cm 

8 

8 


Base Current — Continuous 

•b 

2 

2 

A 

Peak (Non-Repetitive)<’^ 

•bm 

4 

4 


Total Power Dissipation @ Tc = 25°C 

Pd 

100 

100 

Watts 

@Tc = m°C 

40 

40 


Derate above 25® C 


0.8 

0.8 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-65 to +150 

-65 to +150 

®C 


TERMINAL DESIGNATION 


COLLECTOR 

FLANGE 



JEDEC TO-218AC 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1.25 

1.25 

®C/W 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 

Tl 

275 

275 

®C 


(1) Pulse Test: Pulse Width = Sms. Duty Cycle < 10%. 
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Power Transistors 


GE13070P, GE13071P 


ELECTRtCAL CHARACTERISTICS {Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


MIN 


TYP 


MAX 


UNIT 


OFF CHARACTERISTICS(i) 


Collector-Emitter Sustaining Voltage GE13070P 

(Ic = 100mA, Ib = 0) GE13071P 

VcEO{sus) 

400 

450 

_ 

I 

Volts 

Collector Cutoff Current 
(VcEV = Rated Value, VBE(off) =-1-5V) 

(VcEV = Rated Value, VBE(off) =-1.5V, Tc = 100°C) 

•CEV 

- 

- 

0.5 

2.5 

mA 

Collector Cutoff Current 
(VcE = Rated VcEV. Rbe = 50n, Tc = 100°C) 

ICER 

- 

- 

3 

mA 

Emitter Cutoff Current 
(Veb = 6V, Ic = 0) 

•ebo 

- 

- 

1 

mA 


ON CHARACTERISTiCS(l) 


DC Current Gain 
(Ic = 3A, Vce = 5V) 

hpE 

8 

— 

— 

__ 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(Ic = 3A, Ib=0.6A) 


— 

— 

1 

V 

(lc = 5A, Ib=1A) 


— 

— 

3 


(Ic = 3A, Ib =0.6A,Tc = 100°C) 


— 

— 

2 


Base-Emitter Saturation Voltage 

VBE(sat) 





(Ic = 3A, Ib =0.6A) 


— 

— 

1.5 

V 

(IC = 3A, Ib=0.6A,Tc= 100°C) 


— 


1.5 



SWITCHING CHARACTERISTICS 


I Resistive Load 






Delay Time 

(Vcc = 250V, Ic = 3A 

Ibi =0.4A,tp = 30 fjLS 

Duty Cycle < 2%, Vbe(OFF) “ "3^) 

td 

— 

0.03 

0.05 

IXS 

Rise Time 

tr 

— 

0.1 

0.4 

Storage Time 

Is 

— 

0.4 

1.5 

Fall Time 

tf 

- 

0.175 

0.5 

Inductive Load, Clamped 






Storage Time 

lc(pk) = 3A 

Ibi =o.4A 

VBE(off) = 

VCE(PK) = 250V 

(Tj = 100°C) 

tsv 

- 

0.7 

2 

/xS 

Crossover Time 

Ic 

— 

0.28 

0.5 

Fall Time 

tfi 

- 

0.15 

0.3 

Storage Time 

(Tj = 25° C) 

Isv 

— 

0.4 

— 

Crossover Time 

tc 

— 

0.15 

— 

Fall Time 

tfi 

— 

0.1 

— 


(1) Pulse Test: Pulse Width - 300/xs Duty Cycle < 2%. 
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Power Transistors 


File Number 1870 


MJ13090, MJ13091 


15-A SwitchMax II Power Transistors terminal designations 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


Features; 

■ Fast switching speed 

■ High-voltage ratings: 
I'cEv = 650 \/ to 750 y 

■ Low Vceisat) at lc = 15A 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


IFuStQE) 



JEDEC TO-204AA 



The RCA MJ13090 and MJ13091 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capa¬ 
bility, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These 
high-voltage, high-speed transistors are tested for para¬ 


meters that are essential to the design of high-power 
switching circuits. Switching times, including inductive 
turn-off time, and saturation voltages are specified at 100° C 
to provide information necessary for worst-case design. 

The MJ13090 and MJ13091 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

VcEV 

Vbe = -1.5 V. 

VcEO. 

Vebo. 

Ic . 

IcM. 

Ib .. 

Ibm... 

Pt 

@Tc = 25°C. 

@ Tc = 100°C. 

Tc above 25° C, derate linearly . 

Tstg. Tj. 

Tl 

At distance > Vb in. (3.17 mm) from seating plane for 10 s max. 

... 


MJ13090 MJ13091 


650 750 V 

400 450 V 

- 6 V 

- 15 A 

- 20 A 

- 5 A 

- 10 A 

-175 W 

-100 W 

- 1 W/°C 

-65 to+200 - °C 

- 275 °C 

- 1 “C/W 
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Power Transistors 


MJ13090, MJ13091 


ELECTRICAL CHARACTERISTICS at Tc = 2S<’C unless otherwise noted 


CHARACTERISTIC 

LIMITS 


Min. 

Typ. 

Max. 

OFF CHARACTERISTICS' | 

Collector-Emitter Sustaining Voltage 

MJ13090 

VcEo(sus) 


— 

— 

\/ Hr 

lc = 100 mA, Ib = 0 


MJ13091 




— 


Collector Cutoff Current 


IcEV 





VcEv = Rated Value, VBE(off) = 1.5 V dc 




— 



VcEv = Rated Value, VBE(off) = 1.5 V dc, Tc = lOO^C 



— 



Collector Cutoff Current 


ICER 



HMHI 


VcE = Rated Vcev, Rbe 

= 50 0, Tc = 100* 

C 




o 

mA dc 

Emitter Cutoff Current 


Iebo 





Veb = 6 V dc, Ic = 0 








SECOND BREAKDOWN | 

Second Breakdown Collector Current with Base Forward Biased Is/b 

See Fig. 1 

Clamped Inductive SO A with Base Reverse Biased 

RBSOA 

See Fig. 2 

ON CHARACTERISTICS' | 

Collector-Emitter Saturation Voltage 


VcE(sat) 





lc = 10Adc, lB = 2Adc 



— 




lc = 15Adc, lB = 3Adc 



— 




Ic = 10 A dc, Ib = 2 A dc, Tc = 100°C 



— 




Base-Emitter Saturation Voltage 


VBE(sat) 





lc = lOAdc, lB = 2Adc 



— 

— 

1.5 

V dc 

Ic = 10 A dc, Ib = 2 A dc, Tc = 100°C 



— 

— 

1.5 


DC Current Gain 



hpE 





1 lc=10Adc, VcE = 3Vdc 







1 DYNAMIC CHARACTERISTICS | 

Output Capacitance 



Cob 




pF 

1 VcB=10Vdc, lE = 0,fte8t=1kHz 








Resistive Load | 

Delay Time 

Vcc = 250Vdc, lc = lOAdc. 

td 

— 

0.03 

0.05 


Rise Time 

Ibi = 1.25 a dc, tp = 30 /js, 

tr 

— 

0.13 

0.5 

A® 

Storage Time 

Duty Cycle<2%, VBE(off) = 5 V dc 

ts 

— 

0.55 

2.5 


Fall Time 



tf 

— 

OT 

0.5 


Inductive Load, Clam 

ped 1 

Storage Time 



tsv 

— 

0.8 

3 


Fall Time 

lc(pk) - 10 A, 

Tj = 100°C 

tfi 

— 

0.15 

0.3 


Crossover Time 

Ibi = 1.25 A dc. 


tc 

— 

0.175 

0.4 

fJS 

Storage Time 

VBE(off)= 5 Vdc, 


tsv 

— 

0.5 

— 

Fall Time 

VcE(pk) = 250 V 

Tj = 25°C 

tfi 

— 

0.1 

— 


Crossover Time 



tc 

— 

0.15 

— 



’Pulse Test: Pulse Width = 300 tis, Duty Cycle < 2%. 
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Ic COLLECTOR CURRENT (AMPS) 


Power Transistors 


MJ13090, MJ13091 



5.0 10 20 50 100 200 450 

VcE COLLECTOR-EMITTER VOLTAGE (VOLTS) 

92CS-40687 



100 200 300 400 500 600 700 800 

VcE COLLECTOR-EMITTER VOLTAGE (VOLTS) 

92CS-40689 


Fig. 1 - Maximum forward-bias safe-operating-areas 
for both types. 


Fig. 2 - Maximum reverse-bias safe-operating-areas 
for both types. 



0 40 80 120 160 200 

Tc CASE TEMPERATURE (°C) 

92CS-40697 



Fig. 3 - Dissipation and Is/b derating curves for both types. 


Fig. 4 - Inductive switching measurements display. 













Power Transistors 


MJ15001, MJ15002 


File Number 1093 


Complementary N-P-N/P-N-P Silicon 
Power Transistors 

Rugged Devices, Broadly Applicable For Industrial and 
Connmerical Use 

Features: 

■ High-dissipation capability 

■ Low saturation voltages 

■ Maximum safe-area-of-operation curves 

■ fr = 2MHz 

■ High gain at high current 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA-MJ15001 and MJ15002 are ballasted epitaxial- 
base silicon transistors featuring high gain at high current. 

The MJ15001 n-p-n transistor complements the MJ15002 
p-n-p transistor. These types are supplied in the JEDEC 
TO-204AA packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

VcEO. 

Vebo. 

Ic. 

Ib. 

Ie. 

Pt 

At Tc<25'’C. 

AtTc >25°C. 

T stQi T... 

Tl 

At distance < 1/32 in. (0.8 mm) from seating plane for 10 s max. 


MJ15001 

MJ15002 


140 

-140 

V 

140 

-140 

V 

5 

-5 

V 

15 

-15 

A 

5 

-5 

A 

20 

-20 

A 

200 

200 

W 


114 

W/°C 

-65 to +200 

°C 


_ 230 

°C 
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Power Transistors 











































































































































































































































Power Transistors 
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BASE-TO-EMITTER VOLTAGE ( Vbe)-V 92CS-30079 

Fig. 8 - Typical transfer characteristics for MJ15002. 


MJ15001, MJ15002 



Fig. 9 - Typical saturation voltage characteristics for MJ15001. 
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COLLECTOR CURRENT (I^j-A 92CS-30078 



»NP SHOWN.REVERSE POLARITY 
■OR NPN. 


92CS-30484 


Fig. 10 - Typical saturation voltage characteristics for MJ15002. Fig. 11 - Circuit used to measure sustaining voltages Vceo{sus). 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)-V 




O 


NOTE: The sustaining Voltages V(;£0(sus), is 

acceptable when the trace falls to the left acxi below point "A". (For values 
of current and voltage, see Electrical Characteristics. 

92CS-30484 

Fig. 12 - Oscilloscope display for measurement of sustaining 
voltages. {Test circuit shown in Fig. 11). 
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Power Transistors. 


MJ16010, MJ16012, MJH16010, MJH16012 


File Number 1839 


5-A SwitshMaitW Power Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 

Applications: 

■ Off-line power supplies 

■ High-voltage inverters 
B Switching regulators 


Features: 

B Fast switching speed 
B High-voltage ratings: 
l/cf, = 850 V 

m Low VcE(sat) at 1^= 10A 


TERMINAL DESIGNATIONS 



92CS- 27516 

JEDEC TO-204AA 
(200 mil diameter pin isolation) 


MJI6010 

MJI6012 


COLLECTOR 

FLANGE 



TOP VIEW 

JEDEC TO-218AC 


MJH16010 

MJH16012 


92CS-40257 


The MJ16010, MJ16012, MJH16010, and MJH16012 

SwitchMax II series of silicon n-p-n power transistors fea¬ 
ture high voltage capability, fast switching speeds, and low 
saturation voltages, together with high safe-operating-area 
(SOA) ratings. They are specially designed for off-line power 
supplies, converter circuits, and pulse-width-modulated 
regulators. These high-voltage, high-speed transistors are 
tested for parameters that are essential to the design of 
high-power switching circuits. Switching times, including 

MAXIMUM RATINGS, Absolute-Maximum Values: 


inductive turn-off time, and saturation voltages are specified 
at 100°C to provide information necessary for worst-case 
design. 

The MJ16010 and MJ16012 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. The MJH16010 and 
MJH16012 transistors are supplied in JEDEC TO-218AC 
plastic packages. 


MJ16010 MJH16010 

MJ16012 MJH16012 


VcEV 

Vbe^ 

''^CEO • 

Vebo • 
lc(sat) 


Lm 


Ibm . 

Ft 

@Tc-25°C . 

@Tc - 100°C . 

Tq above 25°C, derate linearly . 

Tst,,L . 

TL 

At distance > 1/8" in. (3.17 mm) from 

seating plane for 10 s max. 

Tl 

At distance > 1/16" in. (1.58 mm) from 
seating plane for 10 s max. 

F/ 9 JC . 


__850_V 

_450_ V 

_ 6_V 

_10_A 

_15_A 

_20_A 

_10_A 

_15_ A 

_175__135_ W 

_100_ _53.8_ W 

_ 1_ _ 1.08 _ W/°C 

-65 to 200 __-65 to 150 _ °C 

_235 _ °C 


235 

1 


0.93 
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°C 

c/w 




















Power Transistors 


MJ16010, MJ16012, MJH16010, MJH16012 

MJ16010, MJH16010 


ELECTRICAL CHARACTERISTICS (Tq = 25°C unless otherwise noted) 


1 Characteristic I 

1 Symbol | 

Min 

1 

1 Max 1 

1 Unit 1 

OFF CHARACTERISTICS (1) 

Collector-Emitter Sustaining Voltage 
(IC= 100 mA, Ib = 0) 

VcEO(sus) 

450 

— 

— 

Vdc 

Collector Cutoff Current 

•CEV 




mAdc 

(VcEV = 850 Vdc, VBE(off) = ^ 5 Vdc) 



— 

0.25 


(VcEV = 850 Vdc, VBE(off) = ^ -5 Vdc, Tc = 100°C) 



_1 

1.5 


Collector Cutoff Current 

•CER 

— i 


2.5 

mAdc 

(VcE = 850 Vdc, Rbe = 50 H, Tc = 100°C) 






Emitter Cutoff Current 

•ebo 

— 

— 

1.0 

mAdc 

(Veb = 6.0 Vdc, lc = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

•s/b 

See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Figure 2 


ON CHARACTERISTICS (1) 


Collector-Emitter Saturation Voltage 
(IC= 5.0 Adc, Ib = 0.7 Adc) 

(IC= 10 Adc, Ib = 1 3 Adc) 

(IC = 10 Adc, Ib = 1 3 Adc, Tq = 1 OO^C) 

VcE(sat) 

- 

0.5 

1.0 

2.5 

3.0 

3.0 

Vdc 

Base-Emitter Saturation Voltage 
(IC= 10 Adc, Ib= 1.3 Adc) 
dC = 10 Adc, Ib = 1 3 Adc, Tq = 100°C) 

VBE(sat) 

- 

1.0 

1.5 

1.5 

Vdc 

DC Current Gain 
(IC= 15 Adc, Vce= 5.0Vdc) 

hFE 

5.0 

— 

— 

~ 


DYNAMIC CHARACTERISTICS 


Output Capacitance 

Oob 

— 

— 

400 

pF 

(VcB=10Vdc, Ie = 0, ftest" 10kHz) 


_1 





SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

(IC = 10 Adc, 

Vcc = 250 Vdc, 

Ibi = 1.3 Adc, 

PW = 30 fis. 

Duty Cycle ^2.0%) 

(IB2 = 2.6 Adc, 

Rb= 1.6 n) 

td 

- 

40 

- 

ns 

Rise Time 

tr 

— 

100 

— 

Storage Time 

ts 

— 

1400 

— 

Fall Time 

tf 

— 

140 

— 

Storage Time 

(VBE(off)= 5.0 Vdc) 

Is 

— 

600 

— 

Fall Time 

tf 

~ 

100 

- 

Inductive Load | 

Storage Time 

dC^IOAdc, 

Ibi = 1.3 Adc, 
VB€(off)= 5.0 Vdc, 
VCE(pk) = ^00 Vdc) 

(Tc= 100°C) 

Isv 

- 

800 

1800 

ns 

Fall Time 

tfi 

~ 

50 

200 

Crossover Time 

1c 


100 

250 

Storage Time 

(Tc= 150°C) 

Isv 

— 

860 

— 

Fall Time 

tfi 

— 

40 

— 

Crossover Time 

tc 

- 

80 

- 


(1) Pulse Test: Pulse Width = 300 |iS, Duty Cycle ^ 2 0% 










Power Transistors 


MJ16010, MJ16012, MJH16010, MJH16012 

MJ16012, MJH16012 


ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted) 


Characteristic j 

Symbol 

Min 

Typ 

Max 

Unit 

OFF CHARACTERISTICS (1) 

Collector-Emitter Sustaining Voltage 
(IC= 100 mA, Ib = 0) 

VcEO(sus) 

450 

— 

— 

Vdc 

Collector Cutoff Current 

•CEV 




mAdc 

(VcEV = 850 Vdc, VBE(off) = ^ 5 Vdc) 


— 

— 

0.25 


(VcEV = 850 Vdc, VBE(off) = 1 5 Vdc, Jq = 100°C) 


— 

— 

1.5 


Collector Cutoff Current 

»CER 

— 

— 

2.5 

mAdc 

(VcE = 850 Vdc, Rbe = 50 H, Tq = 100°C) 






Emitter Cutoff Current 

•ebo 

— 

— 

1.0 

mAdc 

(Veb = 6.0 Vdc, Ic = 0) 




_1 



SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

•s/b 

See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Figure 2 


ON CHARACTERISTICS (1) 


Collector-Emitter Saturation Voltage 
dC = 5.0 Adc, Ib = 0.5 Adc) 

(IC= 10 Adc, Ib= 1.0 Adc) 

dC = 10 Adc, Ib = 1.0 Adc, Tq = 100°C) 

VcElsat) 

- 

- 

2.5 

3.0 

3.0 

Vdc 

Base-Emitter Saturation Voltage 

VBE(sat) 




Vdc 

dC= 10 Adc, Ib= 1.0 Adc) 


— 

— 

1.5 


(Ic = 10 Adc, Ib = 1 0 Adc, Tc = 100°C) 


— 

- 

1.5 


DC Current Gain 

hFE 

7.0 

— 

— 

— 

dc= 15 Adc, Vce= 5.0 Vdc) 







DYNAMIC CHARACTERISTICS 


Output Capacitance 

^ob 

— 

— 

400 

pF 

(VcB = 10 Vdc, Ie = 0. ftest = 1 0 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

dC= 10 Adc, 

Vcc = 250 Vdc, 

Ibi = 1.0 Adc, 

PW = 30 MS. 

Duty Cycle ^2.0%) 

dB2 = 2.0 Adc, 

Rb= 1.6 0) 

td 

- 

40 

- 

ns 

Rise Time 

tr 

— 

100 

— 

Storage Time 

ts 

— 

1400 

— 

Fall Time 

tf 

— 

140 

— 

Storage Time 

(VBE(off) = 5.0 Vdc) 

ts 

— 

600 

— 

Fall Time 

tf 

— 

100 

— 

Inductive Load | 

Storage Time 

dC= 10 Adc, 

Ibi = 1.0 Adc, 

VBE(off) = 5.0 Vdc, 
VCE(pk) = 400Vdc) 

{Tc= 100°C) 

tsv 

- 

800 

1500 

ns 

Fall Time 

tfi 

— 

50 

150 

Crossover Time 

tc 

— 

100 

200 

Storage Time 

(Tc = 150°C) 

tsv 

— 

860 

- 

Fall Time 

tfi 

— 

40 

— 

Crossover Time 

tc 

— 

80 

— 


(1) Pulse Test: Pulse Width = 300 fxs. Duty Cycle ^ 2.0%. 
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POWER DERATING FACTOR (%) ^ ^ Ic. COLLECTOR CURRENT (AMPS) 


Power Transistors 


MJ16010, MJ16012, MJH16010, MJH16012 



VcE, COLIECTOR-EMITTER VOLTAGE (VOLTS) ''CE(pl<|’ PEAK COLLECTOR-EMinER VOLTAGE (VOLTS) 

f. 1 — Maximum forward-bias safe-operating-areas for all types. Fig. 2 — Maximum reverse-bias safe-operating-areas for all types. 



TIME 


Fig. 3 — Dissipation and 1^ ^ derating curves for all types. Fig. 4 — Inductive switching measurements display. 
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Power Transistors 


MJ16014, MJ16016 


File Number 1871 


20-A Switch Max II Power Transistors 


TERMINAL DESIGNATIONS 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 


Features: 

■ Fast switching speed 

■ High-voltage ratings: 
VcE\f = 850 V 

■ Low Vceisat) at lc-10A 


Applications: 

■ Off-line power supplies 

■ High-voltage inverters 

■ Switching regulators 


(FLANGE) 



The RCA MJ16014 and MJ16016 SwItchMax II series of 
silicon n-p-n power transistors feature high-voltage capa¬ 
bility, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-wldth-modulated regulators. These 
high-voltage, high-speed transistors are tested for para¬ 


meters that are essential to the design of hIgh-power 
switching circuits. Switching times, including inductive 
turn-off time, and saturation voltages are specified at 100° C 
to provide information necessary for worst-case design. 

The MJ16014 and MJ16016 transistors are supplied in steel 
modified JEDEC TO-204AE hermetic packages. 


MAXiMUM RAT\UGS, Absolute-Maxi mum Values: 

MJ16014 

MJ16016 


VcEV 

Vbe = -1.5V. 850 

VcEO. 

Vebo. ® 

Ic . 20 

IcM. 20 

Ib . 10 

Ibm. 20 

Pt 

@Tc = 25°C. 250 

@Tc = 100®C. 143 

Tc above 25® C, derate linearly . 1-43 

T„o, Tj. -65 to +200 

Tl 


At distance > Va in. (3.17 mm) from seating plane for 10 s max. 

. 


V 

V 

V 
A 
A 
A 
A 

W 

W 

W/®C 

®C 


275 

0.7 


°C 

C/W 
















Power Transistors 


MJ16014, MJ16016 


MJ16014 

ELECTRICAL CHARACTERISTICS at Tc = 25‘’C unless otherwise noted 


CHARACTERISTIC 

LIMITS 

UNITS 

Min. 

Typ. 

Max. 

OFF CHARACTERISTICS' | 

Collector-Emitter Sustaining Voltage 
lc = 100 mA, Ib = 0 


VcEo(SUS) 

450 

- 

- 

Vdc 

Collector Cutoff Current 


ICEV 





VcEv = 850 V dc, VBE(off} = 1.5 V dc 



— 

— 

0.25 


VcEv = 850 V dc, VBE(off) = 1.5 V dc, Tc 

= 100“ C 


— 

— 

1.5 


Collector Cutoff Current 


ICER 





i VcE = 850 V dc, Rbe = 

50 fi, Tc= 100°C 





2.0 

mA dc 

Emitter Cutoff Current 


Iebo 





! Veb = 6 V dc, Ic = 0 







mA dc 

1 SECOND BREAKDOWN | 

Second Breakdown Collector Current with Base Forward Biased Is/b 

See Fig. 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Fig. 2 

1 ON CHARACTERISTICS' | 

Collector-Emitter Saturation Voltage 


VcE(sat) 





Ic = 10 A dc, Ib = 1.3 A dc 



— 

— 

2.5 


Ic = 15Adc, Ib = 2 Adc 



— 

— 

3 

V dc 

Ic = 15 A dc, Ib = 2 A dc, Tc = 100°C 



— 

— 

3 


Base-Emitter Saturation Voltage 


VBE(sat) 





lc = 15Adc, lB = 2Adc 



— 

— 

1.5 


Ic = 15 A dc, Ib = 2 A dc, Tc = 100°C 



— 

— 

1.5 


DC Current Gain 



hFE 





Ic = 20 A dc, VcE = 5 V dc 







1 DYNAMIC CHARACTERISTICS | 

Output Capacitance 



Cob 



500 

PF 

VcB = 10 V dc, Ie = 0, ftest = 1 kHz 







SWITCHING CHARACTERISTICS 

Resistive Load 

Delay Time 

Ic = 15 A dc. 


td 

— 

20 

50 


Rise Time 

Vcc = 250 V dc. 

Ib 2 = 4 A dc. 

tr 

— 

200 

500 


Storage Time 

Ibi = 2 A dc. 

Rb = 1.60 

t» 

— 

1200 

2700 


Fall Time 

PW = 30/iS, 


tf 

■ — 

200 

350 

ns 

Storage Time 

Duty Cycle<2% 


ts 

— 

650 

— 


Fall Time 



tf 

— 

80 

— 


Inductive Load | 

Storage Time 



tsv 

— 

800 

2700 


Fall Time 

lc= 15 Adc, 

Tc= 100“C 

tfi 

— 

50 

200 


Crossover Time 

Ibi = 2 A dC, 


tc 

— 

90 

250 


Storage Time 

VBE(off)= 5 V dc. 


tsv 

— 

1050 

— 


Fall Time 

VcE(pk)=400 V dc 

Tc= 150°C 

tfi 

— 

70 

— 


Crossover Time 


_ 

tc 

— 

120 

— 



Vulse Test: Pulse Width = 300/iS, Duty Cycle < 2%. 
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Power Transistors • 

MJ16014, MJ16016 


MJ16016 

ELECTRICAL CHARACTERISTICS at Tc ^ 25°C unless Otharwlaa noted 



r^U A e AD1CTI 


LIMITS 



. 



Min. ] 

Typ. i 

Max. 


OFF CHARACTERISTICS' 1 

Collector-Emitter Sustaining Voltage 

lc = 100 mA, Ib = 0 


VcEo(sus) 

450 

- 


a 

Collector Cutoff Current 


ICEV 





VcEv = 850 V dc, VBE(off) = 1.5 V dc 



— 

__ 



VcEv = 850 y dc, VBE(off) = 1.5 V dc, Tc 

= 100 ° c 


— 

— 


Collector Cutoff Current 

VcE = 850 V dc, Rbe = 50 Q, Tc = 100°C 


ICER 

- 


2.5y 

m A dc 

Emitter Cutoff Current 


Iebo 



1 


1 VEB = 6Vdc. lc = 0 






1 SECOND BREAKDOWN | 

Second Breakdown Collector Current with Base Forward Biased Is/b | 

See Fig. 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Fig. 2 

1 ON CHARACTERISTICS' | 

Collector-Emitter Saturation Voltage 


VcE{sat) 

___ 

___ 


■■■■I 

lc = 10Adc, Ib = 1 Adc 







lc = 15Adc, Ib = 1.5Adc 







lc = 15Adc. Ib= 1.5Adc. Tc= 100®C 



HBH 

IIEH 


BHjH 

Base-Emitter Saturation Voltage 


VBE(sat) 





lc = 15Adc, lB = 1.5Adc 



— 

— 


Vdc 

lc = 15 Adc. Ib= 1.5 Adc, Tc= 100°C 



— 

— 


1 DC Current Gain 



hFE 





1 lc = 20Adc, VcE = 5Vdc 







1 DYNAMIC CHARACTERISTICS | 

Output Capacitance 

VcB = 10 V dc, Ie = 0, ft..t = 1 kHz 


Cob 

- 

- 

500 

PF 

SWITCHING CHARACTERISTICS 

Resistive Load 

Delay Time 

Ic = 15Adc, 


td 

— 

20 

50 


Rise Time 

Vcc = 250 V dc. 

Ib 2 = 3 A dc. 

tr 

— 

200 

500 


Storage Time 

iBi = 1.5 Adc, 

Rb= 1.6 Q 

t. 

— 

900 

2200 


Fall Time 

PW = 30/us. 


tf 

— 

100 

250 


Storage Time 

Duty Cycle<2% 

VBE(off)=5 V dc 

t. 

— 

500 

— 


Fall Time 


tf 

— 

40 

— 


1 Inductive Load I 

Storage Time 



ttv 

— 

760 

2500 


Fall Time 

lc = 15 Adc, 

Tc = 100°C 

tf. 

— 

30 

150 


Crossover Time 

Ibi = 1.5 Adc. 


tc 

— 

50 

200 


Storage Time 

VBE(off)= 5 V dc. 


tav 

— 

900 

— 

DS 

Faii Time 

VcE(pk)=400 V dc 

Tc = 150°C 

tf. 

— 

30 

— 


Crossover Time 



tc 

1— 

70 

— 



Vulse Test: Pulse Width = 300 fjs, Duty Cycle < 2%. 
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Power Transistors 


MJ16014, MJ16016 



92CS-40690 
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Fig. 1 - Maximum forward-bias safe-operating-areas for both types. Fig. 2 - Maximum reverse-bias safe-operating-areas for both types. 
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Tc CASE TEMPERATURE (°C) 
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Fig. 3 - Dissipation and Is/b derating curves for both types. 


Fig. 4 - Inductive switching measurements display. 
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Power Transistors 


MJE13004, MJE13005 File Number 1840 


4-A SmtchMojTW Power Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 
Features: Applications: 

■ Fast switching speed ■ Off-line power supplies 

■ High-voltage ratings: ■ High-voltage inverters 

= 600 y to 700 V m Switching regulators 

■ Low Vc^(sat) at lc = 4A 

92CS-39969 

JEDEC TO-220AB 



The MJE13004 and MJE13005 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capabil¬ 
ity, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-vvidth-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters 


that are essential to the design of high-power switching cir¬ 
cuits. Switching times, including inductive turn-off time, 
saturation voltages are specified at 100°C to provide infor¬ 
mation necessary for worst-case design. 

These transistors are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


MJE13004 MJE13005 


VcEV 

Vgp = -1.5 V 

^CEO. 

'^EBO . 

Ic(sat) . 


@Tc = 25°C . 

@Tc = 100°C . 

Tq above 25® C, derate linearly . 

"^stg. "^J . 

TL 

At distance > 1/8” in. (3.17 mm) from 

seating plane for 10 s max . 

. 


600 700 V 

300 400 V 

_9_V 

_ 4_ A 

_4_ A 

_8_A 

_2_ A 

_ 4_A 

_75_W 

_^_45_W 

_0.6 W/°C 

_-65 to+150_°C 

_235_ °C 

_1.67_°C/W 
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Power Transistors 


MJE13004, MJE13005 


ELECTRICAL CHARACTERISTICS (Tq =25°C unless otherwise noted.) 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

•OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage 

VCEO(sus) 




Vdc 

dc = 10 mA, Ib = 0) MJE13004 


300 

- 

- 


MJE13005 


400 

- 

- 


Collector Cutoff Current 

•CEV 




mAdc 

(VcEV “ Rated Value, VBg^Qff) = 1.5 Vdc) 


- 

- 

1 


(VcEV = Rated Value, VBE(off) = ^ ^ Vdc, Tq = 100°C) 


- 

- 

5 


Emitter Cutoff Current 

•ebo 

- 

_ 

1 

mAdc 

(Veb = 9 Vdc, Ic = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with base forward biased 

'S/b 


See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 


See Figure 2 


*ON CHARACTERISTICS 


DC Current Gain 

dC = 1 Adc, Vce = 5 Vdc) 
dC = 2Adc, VcE = 5Vdc) 

hFE 

— 

10 

8 

- 

60 

40 


Collector-Emitter Saturation Voltage 

VcE(sat) 




Vdc 

dC = 1 Adc, Ib = 0.2 Adc) 


- 

0.2 

0.5 


dC = 2 Adc, Ib =0.5 Adc) 


- 

0.3 

0.6 


(10 = 4 Adc, Ib = 1 Adc) 


- 

0.7 

1 


dC = 2 Adc, Ib = 0.5 Adc, Tq = 100°C) 


- 

- 

1 


Base-Emitter Saturation Voltage 

VBE(sat) 




Vdc 

dC = 1 Adc, Ib = 0.2 Adc) 


- 

0.90 

1.2 


dc = 2Adc, Ib =0.5 Adc) 


- 

0.95 

1.6 


dc = 2 Adc, Ib = 0.5 Adc, Tq = 100°C) 


- 

- 

1.5 



DYNAMIC CHARACTERISTICS 


Current-Gain - Bandwidth Product 

dc = 500 mAdc, Vc^ = 10 Vdc, f = 1 MHz) 

^T 

4 

- 

- 

MHz 

Output Capacitance 

(Vqb - 10 Vdc, Ig = 0, f = 0.1 MHz) 

^ob 

- 

200 

- 

PF 


SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

(Vcc= 125 Vdc, 10 = 2 A, 

Ibi = Ib2 = 0 '^ A, tp = 25 MS, 

Duty Cycle < 1%) 

td 

- 

0.02 

0.1 

MS 

Rise Time 

t^ 

- 

0.08 

0.7 

MS 

Storage Time 

^s 

- 

1.90 

4 

MS 

Fall Time 

tf 

- 

0.16 

0.9 

MS 

Inductive Load, Clamped 1 

Voltage Storage Time 

dc = 2A, Vciamp = 300 Vdc, 

• b1 = 0-4 A, VBE(off) = 9 Vdc, Tc = 100°C) 

tsv 

- 

1.60 

4 

MS 

Crossover Time 

1c 

- 

0.15 

0.9 

MS 

Fall Time 

'fi 

- 

0.05 

- 

MS 


•Pulse Test: Pulse Width = 300 /ns, Duty Cycle = 2%. 






CTOR CURRENT (AMP) 


MJE13004, MJE13005 



5 7 lO 20 30 50 70 100 200 300 400500 

VcE, COLLECTOR EMITTER VOLTAGE (VOLTS) 


Fig. 1 — Maximum forward-bias safe-operating-areas for 
both types. 



0 100 200 300 400 500 600 700 800 


VcEV. COLLECTOR EMITTER CLAMP VOLTAGE (VOLTS) 

Fig. 2 — Maximum reverse-bias safe-operating-areas for 
both types. 



Tc. CASE TEMPERATURE (OC) 

Fig. 3 — Dissipation and L . derating curves for both types. 









Power T ransistors 


File Number 15.89 


MJE13006 


High-Speed Silicon N-P-N 
Power T ransistors 


Features: 

■ '^CEO[sus] = 300V {Min.) 

■ ^CEV - 30OV blocking capability 

m Excellent switching time: tr = 1.5 ps {Max.), 
tf=0.7ps{Max.) 


TERMINAL DESIGNATION 


The MJE13006 silicon n-p-n power transistor features high- 
voltage capability, fast switching speeds, and low satu¬ 
ration voltages, together with high safe-operating-area 
(SOA) ratings. They are particularly suited for off-line 
power supplies, converter circuits, and pulse-width-modu¬ 
lated regulators. These transistors are tested for parame¬ 
ters that are essential to the design of high-power switching 
circuits. Resistive and inductive switching times, leakage 
current, and saturation voltages are specified at 25°C and 
100°C to provide information necessary for worst-case 
design. 

These devices are supplied In the JEDEC TO-220AB 
plastic package. 



JEDEC TO-220AB 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

MJE13006 

UNITS 

Collector-Emitter Voltage 

VcEO 

300 

Volts 

Collector-Emitter Voltage 

VCEV 

600 

Volts 

Emitter Base Voltage 

Vebo 

9 

Volts 

Collector Current ~ Continuous 


•c 

8 

A 

Pulse 


•cp 

16 


Base Current — Continuous 


■b 

4 

A 

Pulse 


•bp 

8 


Emitter Current — Continuous 


Ie 

12 

A 

Pulse 


Iep 

24 


Collector Power Dissipation 

Ta = 25°C 

Pc 

2 

Watts 

Derate above 25° C 


16 

mW/°C 

Collector Power Dissipation 

Tc = 25° C 

Pc 

80 

Watts 

Derate above 25° C 


640 

mW/°C 

Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-65 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1.56 

°C/W 

Thermal Resistance, Junction to Ambient 

R^ja 

62.5 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 

Tl 

275 

°C 








Power Transistors 


MJE13006 


ELECTRICAL CHARACTERISTICS {Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC 


SYMBOL 


MIN 


TYP 


MAX I UNIT I 


OFF CHARACTERISTICS^) 


Collector-Emitter Voltage 
(lc=10mA, Ib = 0) 

VcEO(sus) 

300 

— 

— 

Volts 

Collector Cutoff Current 
(Vce=600V. Vbe = -1-5V) 

•CEV 

_ 

_ 

1 

mA 

(VcE = 600V, Vbe = -1.5V, Jq = 100°C) 


— 

— 

5 


Emitter Cutoff Current 
(Veb = 9V, Ic = 0) 

•ebo 

_I 

- 

- 

1 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 1 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 2 


ON CHARACTERISTICS^) 


DC Current Gain 
(Ic = 2A, VcE = 5V) 

(Ic = 5A, Vce = 5V) 

hpE 

8 

5 

- 

60 

30 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(Ic = 2A, Ib = 0.4A) 


— 

—, 

1 

V 

(IC = 5A, Ib=1A) 


— 

— 

2 


(Ic = 8A, Ib = 2A) 


— 

— 

3 


(lc = 5A, Ib= 1A, Tc= 100°C) 


— 

— 

3 


Base-Emitter Saturation Voltage 

VBE(sat) 





(Ic = 2A, Ib = 0.4A) 


— 

— 

1.2 

V 

(Ic = 5A, Ib= 1A) 


'— 

— 

1.6 


(lc = 5A, Ib = 1A, Tc = 100°C) 


— 

— 

1.5 



DYNAMIC CHARACTERISTICS 


Output Capacitance 
(VcB = 10V, Ie = 0, f = 0.1 MHz) 

Cob 

- 

90 

- 

PF 

Current Gain — Bandwidth Product 
(Ic = 500mA, VcE = 10V, ftest = 1 MHz) 

fT 

4 

- 

_1 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load | 






Delay Time 

(Vcc = 125V, Ic = 5A 
•b1 = -Ib 2 = 1A, tp = 25 fiS 

Duty Cycle < 1%) 

td 

— 

— 

0.1 

IjlS 

Rise Time 

tr 

— 

- 

1.5 

Storage Time 

^s 

— 

— 

3 

Fall Time 

tf 

— 

— 

0.7 

Inductive Load, Clamped 






Storage Time 

Inductive Load (Ic = 5A, 

Vclamp “ 300V, Ibi = 1A, 

VBE(off) = -5V, Tc = 100°C) 

^sv 

1 

- 

- 

2.3 


Crossover Time 

k 

- 

- 

0.7 


(1) Pulse Test: Pulse Width - SOOfjLS Duty Cycle < 2%. 
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Power Transistors 


MJE13006 





VcE, COLLECTOR - EMITTER VOLTAGE (VOLTS) 


VcEV, COLLECTOR-EMITTER CLAMP VOLTAGE (VOLTS) 


FIGURE 1 - FORWARD BIAS SAFE OPERATING AREA FIGURE 2 - REVERSE BIAS SWITCHING SAFE OPERATING AREA 


The Safe Operating Area figures shown in Figures 1 and 2 are specified ratings for these devices under the test conditions shown. 




Tc. CASE TEMPERATURE (“O riMtims, 

FIGURE 3 - FORWARD BIAS POWER DERATING FIGURE 4 TYPICAL THERMAL RESPONSE [(Z^jc(t)] 
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Power Transistors 

MJE13006 


1 

1 

1 

■ 

1 


B 

B 


£ 

■ 


B 

B 




I.1 0.2 0.3 0.5 0.7 1 2 3 5 7 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 7 - BASE-EMITTER SATURATION VOLTAGE 


0.1 0.2 0.3 0.5 0.7 1 2 3 5 7 10 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 8 - COLLECTOR-EMITTER SATURATION VOLTAGE 
















































Power Transistors 


MJE13007 


File Number 15.90 


High-Speed Siiicon N-P-N 
Power Transistors 


Features: 

• VcEO[susl= 400V (Min.) 

■ VcEV - ^00 V blocking capability 

■ Excellent switching time: tf = 1.5 ps {Max.), 

tf =p.7ps {Max.) 


The MJE13007 silicon n-p-n power transistor features high- 
voltage capability, fast switching speeds, and low satu¬ 
ration voltages, together with high safe-operating-area 
(SOA) ratings. They are particularly suited for off-line 
power supplies, converter circuits, and pulse-width-modu¬ 
lated regulators. These transistors are tested for parame¬ 
ters that are essential to the design of high-power switching 
circuits. Resistive and inductive switching times, leakage 
current, and saturation voltages are specified at 25°C and 
100°C to provide information necessary for worst-case 
design. 

These devices are supplied in the JEDEC TO-220AB 
plastic package. 


TERMINAL DESIGNATION 



JEDEC TO-220AB 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

MJE13007 

UNITS 

Collector-Emitter Voltage 

VCEO 

400 

Volts 

Collector-Emitter Voltage 

VcEV 

700 

Volts 

Emitter Base Voltage 

Vebo 

9 

Volts 

Collector Current — Continuous 


•c 

8 

A 

Pulse 


•cp 

16 


Base Current — Continuous 


Ib 

4 

A 

Pulse 


Ibp 

8 


Emitter Current — Continuous 


Ie 

12 

A 

Pulse 


•ep 

24 


Collector Power Dissipation 

Ta = 25°C 

Pc 

2 

Watts 

Derate above 25° C 

16 

mW/°C 

Collector Power Dissipation 

Tc = 25”C 

Pc 

80 

Watts 

Derate above 25° C 

640 

mW/°C 

Operating and Storage 

Junction Temperature Range 

Tj, Tstg 

-65 to+150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1.56 

°C/W 

Thermal Resistance, Junction to Ambient 

R^ja 

62.5 

°CM 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 

Tl 

275 

°C 









Power Transistors 


MJE13007 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


CHARACTERISTIC | 

SYMBOL 

MIN 

TYP 

MAX 

UNIT I 

OFF CHARACTERISTICS^) 

Collector-Emitter Voltage 

VcEO(sus) 

400 

— 

— 

Volts 

(lc= 10mA, Ib = 0) 





Collector Cutoff Current 






(Vce = 700V, Vbe = -1.5V) 

•CEV 

_ 

— 

1 

mA 

(VcE = 700V, Vbe = -1.5V, Tc = 100°C) 


— 

— 

5 


Emitter Cutoff Current 

•ebo 




mA 

(Veb = 9V, Ic = 0) 



1 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 1 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 2 


ON CHARACTERISTICS^) 


DC Current Gain 
(Ic = 2A. VcE = 5V) 

(Ic = 5A, Vce = 5V) 

hFE 

8 

5 

- 

60 

30 

- 

Collector-Emitter Saturation Voltage 
(Ic = 2A, Ib = 0.4A) 

VcE(sat) 



1 

V 

(lc = 5A, Ib = 1A) 


— 

— 

2 


(Ic = 8A. Ib = 2A) 


— 

— 

3 


(lc-5A, Ib= 1A, Tc = 100°C) 


— 

— 

3 


Base-Emitter Saturation Voltage 

VBE(sat) 





(Ic = 2A, Ib = 0.4A) 


— 

— 

1.2 

V 

(IC = 5A, Ib=1A) 


— 

— 

1.6 


(lc = 5A, Ib= 1A, Tc = 100°C) 


— 

— 

1.5 



DYNAMIC CHARACTERISTICS 


Output Capacitance 
(VcB = 10V, Ie = 0, f = 0.1 MHz) 

Cob 

- 

90 

- 

PF 

Current Gain — Bandwidth Product 
(Ic = 500mA, VcE = 10V, ftest = 1 MHz) 

h 

4 

- 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time 

(Vcc = 125V, lc = 2A 

Ibi = -|02 = 0.4A, tp = 25 /uS 

Duty Cycle < 1%) 

td 

_ 

— 

0.1 


Rise Time 

tr 

— 

— 

1.5 

Storage Time 

ts 

— 

— 

3 

Fall Time 

tf 

— 

— 

0.7 

Inductive Load, Clamped 






Storage Time 

Inductive Load (Ic = 5A, 

Vclamp “ 300V, Ibi = 1A, 

VBE(off) = -5V. Tc = 100°C) 

^sv 

- 

- 

2.3 

^iS 

Crossover Time 

Ic 

- 

- 

0.7 


(1) Pulse Test: Pulse Width - 300/iS Duty Cycle < 2%. 



















Power Transistors 

MJE13007 




























+ 0,2 


0.4 


+ 0.6 


Vr, reverse voltage (VOLTS) 

FIGURE 10 - CAPACITANCE 


}4 


Vbe, base emitter-voltage (VOLTS) 


FIGURE 9 - COLLECTOR CUTOFF REGION 


RESISTIVE SWITCHING PERFORMANCE 



FIGURE 11 - TURN-ON TIME 



































Power Transistors 


File Number 15.91 


MJE13008 


High-Speed Silicon N-P-N 
Power Transistors 


Features: 

■ ^CEO[sus] = 300V {Min.) 

■ ^CEV ^ 300V blocking capability 

■ Excellent switching time: tr= 1 /js {Max.), 

tf = 0.7 /JS {Max.) 



TERMINAL DESIGNATION 


The MJE13008 silicon n-p-n power transistor features high- 
voltage capability, fast switching speeds, and low satu¬ 
ration voltages, together with high safe-operating-area 
(SOA) ratings. They are particularly suited for off-line 
power supplies, converter circuits, and puise-width-modu- 
lated regulators. These transistors are tested for parame¬ 
ters that are essential to the design of high-power switching 
circuits. Resistive and inductive switching times, leakage 
current, and saturation voltages are specified at 25°C and 
100°C to provide information necessary for worst-case 
design. 

These devices are supplied in the JEDEC TO-220AB 
plastic package. 



JEDEC TO-220AB 


MAXIMUM RATINGS (T^ = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

MJE13008 

UNITS 

Collector-Emitter Voltage 

VCEO 

300 

Volts 

Collector-Emitter Voltage 

VcEV 

600 

Volts 

Emitter Base Voltage 

Vebo 

9 

Volts 

Collector Current — Continuous 


ic 

12 

A 

Pulse 


•cp 

24 

1 

Base Current — Continuous 


•b 

6 

A 

Pulse 


Ibp 

12 


Emitter Current — Continuous 


Ie 

18 

A 

Pulse 


•ep 

36 


Collector Power Dissipation 

Ta = 25°C 

Pc 

2 

Watts 

Derate above 25° C 

16 

mW/°C 

Collector Power Dissipation 

'Tc = 25°C 

Pc 

100 

Watts 

Derate above 25° C 

800 

mW/°C 

Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-65 to +150 

°c 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1.25 

°C/W 

Thermal Resistance, Junction to Ambient 

R^ja 

62.5 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Va" from Case for 5 Seconds 

Tl 

275 

°C 
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Power Transistors 


MJE13008 


ELECTRICAL CHARACTERISTICS (Tc = 25^C) (unless otherwise specified) 


SYMBOL I MIN 

TYP 

MAX 

UNIT I 


CHARACTERISTIC 


OFF CHARACTERISTICS^) 


Collector-Emitter Voltage 
(lc=10mA. Ib = 0) 

VcEO(sus) 

300 

— 

— 

Volts 

Collector Cutoff Current 
(Vce = 600V, Vbe = -1.5V) 

•CEV 

_ 

_ 

1 

mA 

(VcE = 600V. Vbe = -1-5V, Tq = 100°C) 


— 

— 

5 


Emitter Cutoff Current 
(Veb = 9V. Ic = 0) 

Iebo 

- 

- 

1 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 1 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 2 


ON CHARACTERISTICS(i) 


DC Current Gain 
(Ic = 5A. VcE = 5V) 

(IC = 8A, Vce = 5V) 

hFE 

8 

6 

- 

40 

30 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(Ic = 5A, Ib=1A) 


— 

— 

1 

V 

(lc=8A, Ib = 1.6A) 


— 

— 

1.5 


(lc=12A, Ib = 3A) 


— 

— 

3 


(lc = 8A, Ib=1.6A, Tc = 100°C) 


— 

— 

2 


Base-Emitter Saturation Voitage 

VBE(sat) 





(lc = 5A, Ib = 1A) 


— 

— 

1.2 

V 

(lc = 8A, Ib = 1.6A) 


— 

— 

1.6 


(lc = 8A, Ib= 1.6A, Tc = 100°C) 

_i 

— 

— 

1.5 



DYNAMIC CHARACTERISTICS 


Output Capacitance 
(VcB= 10V, lE = 0,f = 0.1 MHz) 

Cob 

- 

130 

- 

PF 

Current Gain — Bandwidth Product 
(Ic = 500mA, VcE = 10V, ftest = 1 MHz) 

fj 

4 

- 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time 

(Vcc = 125V, Ic = 8A 

Ib1 ■Ib2 “ 1.6A, tp = 25 /LtS 

Duty Cycle < 1%) 

td 

— 

— 

0.1 

MS 

Rise Time 

tr 

— 

— 

1 

Storage Time 

Is 

-- 

— 

3 

Fall Time 

tf 

— 

— 

0.7 

Inductive Load, Clamped 






Storage Time 

(Ic = 8A, Vciamp = 300V 

Ibi = 1.6A, VBE(off) = -5V, Tc = 100°C) 

Isv 

- 

— 

2.3 

MS 

Crossover Time 


— 

- 

0.7 


(1) Pulse Test: Pulse Width - 300ms Duty Cycle < 2%. 
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hFE, DC CURRENT GAIN POWER DERATING FACTOR IC. COLLECTOR CURRENT (AMP) 


Power Transistors 


THERMAL LIMIT 
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SECOND BREAKDOWN LIMIT 
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Power Transistors 


MJE13008 
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le, COLLECTOR CURRENT (AMP) 

FIGURE 7 - BASE EMITTER SATURATION VOLTAGE 


IC, COLLECTOR CURRENT (AMP) 
FIGURE 8 - COLLECTOR EMITTER 
SATURATION VOLTAGE 



-0 2 0 *0 2 +0 4 

Vbe. BASE EMITTER VOLTAGE (VOLTS) 
FIGURE 9 - COLLECTOR CUTOFF REGION 


< 400- 

o 

< 

< 200- 


0.1 0.2 0.5 1 



Vr, REVERSE VOLTAGE (VOLTS) 

FIGURE 10 - CAPACITANCE 


RESISTIVE SWITCHING PERFORMANCE 



td®" VBE(off) = 5V 


0.5 0,7 1 2 3 5 7 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 11 - TURN-ON TIME 



iQ, COLLECTOR CURRENT (AMP) 

FIGURE 12 - TURN-OFF TIME 





























Power Transistors 

MJE13008 



•c 


> 

Q 




VCE 


VCE 


'c 


TIME 20 ns/DIV 

FIGURE 14 - TYPICAL INDUCTIVE SWITCHING WAVEFORMS 
(at 300 V and 12 A with Ibi = 2.4 A and VeEloff) = 5 V) 
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VOLTAGE 50 V/DIV 











Power Transistors 


MJE13009 


File Number 15.92 


High-Speed Silicon N-P-N 
Power Transistors 


Features: 

■ VCEO[sus] - 400V (Min.) 

■ VcEV - ^OOV blocking capability 

m Excellent switching time: tf- 1 ps (Max.), TERMINAL DESIGNATION 

tf = 0.7ps (Max.) 


The M JE13009 silicon n-p-n power transistor features high- 
voltage capability, fast switching speeds, and low satu¬ 
ration voltages, together with high safe-operating-area 
(SOA) ratings. They are particularly suited for off-line 
power supplies, converter circuits, and pulse-width-modu¬ 
lated regulators. These transistors are tested for parame¬ 
ters that are essential to the design of high-power switching 
circuits. Resistive and inductive switching times, leakage 
current, and saturation voltages are specified at 25°C and 
100°C to provide information necessary for worst-case 
design. 

These devices are supplied in the JEDEC TO-220AB 
plastic package. 



JEDEC TO-220AB 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

MJE13009 

UNITS 

Collector-Emitter Voltage 

VcEO(sus) 

400 

Volts 

Collector-Emitter Voltage 

VcEV 

700 

Volts 

Emitter Base Voltage 

Vebo 

9 

Volts 

Collector Current — Continuous 


•c 

12 

A 

Pulse 


•CP 

24 


Base Current — Continuous 


Ib 

6 

A 

Pulse 


•bp 

12 


Emitter Current — Continuous 


Ie 

18 

A 

Pulse 


•ep 

36 


Collector Power Dissipation 

Ta = 25»C 

Pc 

2 

Watts 

Derate above 25° C 


16 

mW/°C 

Collector Power Dissipation 

Tc = 25°C 

Pc 

100 

Watts 

Derate above 25° C 


800 

mW/°C 

Operating and Storage 

Junction Temperature Range 

Tj, TstG 

-65 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

R^JC 

1.25 

°C/W 

Thermal Resistance, Junction to Ambient 

R^ja 

62.5 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Vs" from Case for 5 Seconds 

Tl 

275 

°c 
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Power Transistors 


MJE13009 


ELECTRICAL CHARACTERISTICS (Tq = 25°C) (unless otherwise specified) 


1 CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

OFF CHARACTERISTICS(i) 

Collector-Emitter Voltage 

VcEO(sus) 

400 

— 

_ 

Volts 

(Ic = 10mA. Ib = 0) 





Collector Cutoff Current 






(Vce = 700V, Vbe = -1-5V) 

>CEV 

— 

— 

1 

mA 

(VcE = 700V, Vbe = -1-5V, Tc = 100°C) 


— 

— 

5 


Emitter Cutoff Current 
(Veb = 9V. Ic = 0) 

•ebo 

- 

- 

1 

mA 


SECOND BREAKDOWN 


Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 1 

Clamped Inductive soa with Base Reversed Bias 

RBSOA 

SEE FIGURE 2 


ON CHARACTERISTICS(i) 


DC Current Gain 
(IC = 5A, Vce = 5V) 

(Ic = 8A. VcE = 5V) 

hpE 

8 

6 

- 

40 

30 

- 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(lc = 5A. Ib=1A) 


— 

— 

1 

V 

(lc = 8A, Ib=1.6A) 


— 

— 

1.5 


(IC=12A. Ib = 3A) 


— 

— 

3 


(Ic = 8A, Ib = 1.6A.Tc = 100°C) 


, — 

— 

2 


Base-Emitter Saturation Voltage 

VBE(sat) 





(Ic = 5A, Ib=1A) 


— 

— 

1.2 

V 

(Ic = 8A, Ib= 1.6A) 


— 

— 

1.6 


(Ic = 8A, Ib= 1.6A, Tc = 100°C) 


— 

— 

1.5 



DYNAMIC CHARACTERISTICS 


Output Capacitance 
(VcB= 10V, lE = 0,f = 0.1 MHz 

Cob 

- 

130 

~ 

PF 

Current Gain — Bandwidth Product 
(Ic = 500mA, VcE = 10V, ftest = 1 MHz) 

h 

4 

- 

- 

MHz 


SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time 

(Vcc = 125V. Ic = 8A 

td 

— 

— 

0.1 

fiS 

Rise Time 

IbI “ ‘162 = 1-6A, tp = 25 fxS 

tr 

— 

— 

1 

fxS 

Storage Time 

Duty Cycle < 1%) 

Is 

- 

- 

3 


Fall Time 


tf 

— 

— 

0.7 


Inductive Load, Clamped | 






Storage Time 

(Ic = 8A, Vciamp = 300V 

Isv 

- 

- 

2.3 

/iS 

Crossover Time 

Ibi = 1.6A. VBE(off) = 5V, Tc = 100°C) 

tc 

- 

- 

0.7 



(1) Pulse Test: Pulse Width - 300 fxs Duty Cycle < 2%. 
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hFE, DC CURRENT GAIN POWER DERATING FACTOR _IC^COLLECTOR CURRENT (AMP) 


MJElS^Opd 



VcE, COLLECTOR - EMITTER VOLTAGE (VOLTS) 

FIGURE 1 - FORWARD BIAS SAFE 
OPERATING AREA 



REVERSE BIAS SWITCHING SAFE 
OPERATING AREA 


The Safe Operating Area figures shown in Figures 1 and 2 are specified ratings for these devices under the test conditions shown. 



FIGURE 3 - FORWARD BIAS POWER DERATING 



FIGURE 4- TYPICAL THERMAL RESPONSE [(Z^jCCt)] 




FIGURE 6 - COLLECTOR SATURATION REGION 
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Power Transistors 


MJE13009 



0.2 0.3 0.5 0.7 1 2 3 5 7 lu 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 7 - BASE EMITTER SATURATION VOLTAGE 


tm 

ninn 

mtsa 

mam 


0.5 0.7 1 2 

IC, COLLECTOR CURRENT (AMP) 
FIGURE 8 - COLLECTOR EMITTER 
SATURATION VOLTAGE 



-0 2 0 - +0 2 *0 4 

VbE. base emitter VOLTAGE (VOLTS) 
FIGURE 9 - COLLECTOR CUTOFF REGION 



0.1 0.2 0.5 1 2 5 10 20 50 

Vr, reverse voltage (VOLTS) 

FIGURE 10 - CAPACITANCE 


RESISTIVE SWITCHING PERFORMANCE 



0.5 0.7 1 2 3 5 7 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 11 - TURN-ON TIME 
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IC, COLLECTOR CURRENT (AMP) 

FIGURE 12 - TURN-OFF TIME 


Vcc= 125 V 
IC/'B = 5 
Tj = 250c 








































Power Transistors 


MJE13009 



TIME 

FIGURE 13 - INDUCTIVE SWITCHING MEASUREMENTS 



TIME 20 ns/DIV 

FIGURE 14 - TYPICAL INDUCTIVE SWITCHING WAVEFORMS 
(at 300 V and 12 A with lgi = 2.4 A and Vgg^Qff^ = 5 V) 
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Power Transistors 


File Number 1841 MJE13070, MJE13071 


5-A SwitchMojfW Power Transistors 

High-Voltage N-P-N Types for Off-Line Power Supplies terminal designations 

and Other High-Voltage Switching Applications 

Features: 

■ Fast switching speed 
m High-voltage ratings: 

VcEv = 650 1/ to 750 y 

■ Low VcE(sat) at 1^ = 5A 


92CS-39969 

JEDEC TO-220AB 


The MJE13070 and MJE13071 Switch Max II series of thatareessentialtothedesignofhigh-powerswitchingcir- 
silicon n-p-n power transistors feature high-voltage capabil- cuits. Switching times, including inductive turn-off time, 

ity, fast switching speeds, and low saturation voltages, saturation voltages are specified at 100° C to provide infor- 

together with high safe-operating-area (SOA) ratings. They mation necessary for worst-case design, 
are specially designed for off-line power supplies, converter 

circuits, and pulse-width-modulated regulators. These high- These transistors are supplied in the JEDEC TO-220AB 

voltage, high-speed transistors are tested for parameters (VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values 


^CEV 

Vbe = -1-5V . 

^CEO. 

^EBO. 

Ic(sat) . 

L . 

IcM . 

'B . 

'bm . 

Pt 

@Tc = 25°C . 

@Tc= 100°C . 

Tc above 25°C, derate linearly . 

"^stg. 1'j . 

TL 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max . 

PflJC . 


MJE13070 MJE13071 


650 750 V 

400 450 V 

_ 6_ V 

_ 5_ A 

_ 5_ A 

_ 8_ A 

_ 2_ A 

_ 4_ A 

_80_ 

_32_ 

_0.64 _^_ W/' 

_-65 to+150 _ 

_235_ °C 

_1.56_ °C/W 


Applications: 

■ Off-line power supplies 
m High-voltage inverters 
m Switching regulators 
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Power Transistors _______ 

MJE13070, MJE13071 


ELECTRICAL CHARACTERISTICS (Tq = 25°C unless otherwise noted) 

Characteristic | Symbol | Min [ Typ [ Max | Unit 


OFF CHARACTERISTICS (1) 


Collector-Emitter Sustaining Voltage 
(IC = 100 mA, Ib = 0) MJE13070 

MJE13071 

VCEO(sus) 

400 

450 

- 

- 

Vdc 

Collector Cutoff Current 

»CEV 




mAdc 

(VcEV ~ Rated Value, VBE(off) = T5 Vdc) 


— 

— 

0.5 


(VcEV ~ Rated Value, VBE(off) = T5 Vdc, Tq = 1 00°C) 


— 

— 

2.5 


Collector Cutoff Current 

'CER 

— 

— 

3.0 

mAdc 

(VcE = Rated VceV- RbE = 50 fl, Tc = 100°C) 






Emitter Cutoff Current 

•ebo 

— 

— 

1.0 

mAdc 

(Veb= 6.0 Vdc, lc = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

•s/b 

See Figure 1 


Clamped Inductive SOA with Base Reverse Biased 

RBSOA 

See Figure 2 



ON CHARACTERISTICS (1) 


DC Current Gain 

hFE 

8.0 

— 


— 

dC = 3.0 Adc, VcE = 5.0 Vdc 






Collector-Emitter Saturation Voltage 

VcE(sat) 




Vdc 

dC = 3.0 Adc, Ib = 0.6 Adc) 

— 

0.6 

1.0 


dC = 5.0 Adc, Ib = 1.0 Adc) 


— 

2.0 

3.0 


dc = 3.0 Adc, Ib = 0.6 Adc, Tc = 100°C) 


— 

- 

2.0 


Base-Emitter Saturation Voltage 

VBE(sat) 




Vdc 

dC = 3.0Adc, lB = 0.6Adc) 


— 

1.0 

1.5 


dC = 3.0 Adc, Ib = 0.6 Adc, Tq = 100°C) 


- 

- 

1.5 



DYNAMIC CHARACTERISTICS 


Output Capacitance 

Cob 

- 

— 

250 

pF 

(VcB = 10 Vdc, Ie = 0, ftest = ^ 0 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load | 

Delay Time 

(Vcc = 250 Vdc, Ic = 3.0 Adc, 

Ibi = 0.4 Adc, tp = 30 /iS, 

Duty Cycle ^2%, VBE(off) " 5.0 Vdc) 

Id 

— 

0.03 

0.05 


Rise Time 

tr 

— 

0.08 

0.40 

Storage Time 

ts 

— 

0.33 

1.50 

Fall Time 

tf 

— 

0.10 

0.50 


Inductive Load, Clamped * 


Storage Time 

('C(pk) = 3.0 A, 

Ibi = 0.4 Adc, 

VBE(off)= 5,0 Vdc, 
VCE(pk)= 250V) 

(Tj= 100°C) 

Isv 

— 

0.70 

2.0 

fxS 

Crossover Time 

Ic 

— 

0.08 

0.50 

Fall Time 

tfi 

— 

0.05 

0.30 

Storage Time 

(Tj = 25-=C) 

tsv 

— 

0.40 

— 

Crossover Time 

*c 

— 

0.05 

— 

Fall Time 

tfi 

- 

0.03 

- 


(1) Pulse Test PW - 300 ^ 5 . Duty Cycle ^52% 
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Power Transistors 


MJE16002, MJE16004 


File Number 1842 


5-A ShHntchMajTW Power Transistors 


High-Voltage N-P-N Types for Off-Line Power Supplies 
and Other High-Voltage Switching Applications 
Features: Applications: 

■ Fast switching speed m Off-line power supplies 

■ High-voltage ratings: ■ High-voltage inverters 

V'cEv = 850 V ■ Switching regulators 

■ Low Vc^(sat) at 4 = 3A 


TERMINAL DESIGNATIONS 


o 


t: 


92CS-39969 


JEDEC TO-220AB 


The MJE16002 and MJE16004 SwitchMax II series of 
silicon n-p-n power transistors feature high-voltage capabil¬ 
ity, fast switching speeds, and low saturation voltages, 
together with high safe-operating-area (SOA) ratings. They 
are specially designed for off-line power supplies, converter 
circuits, and pulse-width-modulated regulators. These high- 
voltage, high-speed transistors are tested for parameters 


that are essential to the design of high-power switching cir¬ 
cuits. Switching times, including inductive turn-off time, 
saturation voltages are specified at 100°C to provide infor¬ 
mation necessary for worst-case design. 

These transistors are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


MJE16002 

MJE16004 


^CEV 

Vbe = -1.5 V 

^CEO. 

^EBO . 

Ic(sat) . 


'cm 


'bm . 

Pt 

@Tc-25°C . 

@Tc = 100°C . 

Tc above 25°C, derate linearly . 

Tstg.L . 

TL 

At distance > 1/8" in. (3.17 mm) from 
seating plane for 10 s max . 

PfiJC . 


850 V 

450 V 

6 V 

3 A 

5 A 

10 A 

4 A 

8 A 

80 W 

32 W 

0.64 W/°C 

-65 to+150 °C 

235 °C 

1.56 °C/W 
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Power Transistors 


MJE16002, MJE16004 


ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted) 

Characteristic [ Symbol [ Min | Typ | Max | Unit 


OFF CHARACTERISTICS (1) 


Collector-Emitter Sustaining Voltage 
(IC= 100 mA, Ib = 0) 

VcEO(sus) 

450 

— 

— 

Vdc 

Collector Cutoff Current 

•CEV 




mAdc 

(VCEV = 850 Vdc, VBE(off) = ^ -5 Vdc) 


— 

— 

0.25 


(VcEV = 850 Vdc, VBE(off) = 1 -5 Vdc, Tq = 100°C) 


— 

— 

1.5 


Collector Cutoff Current 

•CER 

— 

— 

2.5 

mAdc 

(VcE = 850 Vdc, Rbe = 50 H, Tc = 100°C) 






Emitter Cutoff Current 

•ebo 

— 

— 

1.0 

mAdc 

(Veb = 6.0 Vdc’, Ic = 0) 







SECOND BREAKDOWN 


Second Breakdown Collector Current with Base Forward Biased 

•s/b 


See Figure 1 

Clamped Inductive SOA with Base Reverse Biased 

RBSOA 


See Figure 2 


ON CHARACTERISTICS (1) 


Collector-Emitter Saturation Voltage 


VcE(sat) 




Vdc 

(IC= 1.5 Adc, Ib = 0.2 Adc) 

MJE16002 


— 

0.5 

1.0 


(IC= 1.5 Adc, Ib = 0.15 Adc) 

MJE16004 


— 

0.5 

1.0 


(Ic = 3.0 Adc, Ib = 0.4 Adc) 

MJE16002 


— 

1.2 

2.5 


(Ic = 3.0 Adc, Ib = 0.3 Adc) 

MJE16004 


— 

1.2 

2.5 


(Ic = 3.0 Adc, Ib = 0.4 Adc, 







Tc= lOO^C) 

MJE16002 


— 

— 

2.5 


(Ic = 3.0 Adc, Ib = 0.3 Adc, 







Tc= 100°C) 

MJE16004 


— 

— 

2.5 


Base-Emitter Saturation Voltage 


VBE(sat) 




Vdc 

(Ic = 3.0 Adc, Ib = 0.4 Adc) 

MJE16002 


— 

1.0 

1.5 


dC = 3.0 Adc, Ib = 0.3 Adc) 

MJE16004 


— 

1.0 

1.5 


(Ic = 3.0 Adc, Ib = 0.4 Adc, 







Tc= 100°C) 

MJE16002 


— 

— 

1.5 


(lc= 3.0 Adc, Ib = 0.3 Adc, 







Tc=100°C) 

MJE16004 


■ — 

— 

1.5 


DC Current Gain 


hpE 




— 

(IC= 5.0 Adc, VcE= 5.0 Vdc) 

MJE16002 


5.0 

— 

— 



MJE16004 


7.0 

— 

— 



DYNAMIC CHARACTERISTICS 


Output Capacitance 

^ob 

— 

— 

200 

pF 

(VcB = 10 Vdc, lE = 0, ftest = ^ 0 kHz) 







SWITCHING CHARACTERISTICS 


Resistive Load MJE16002 | 

Delay Time 

(IC= 3.0 Adc, 

Vcc = 250 Vdc, 

Ibi = 0.4 Adc, 
PW=30 ms. 

Duty Cycle ^2.0%) 

(IB2 ~ 0.8 Adc, 

RB2 = 8.0 fl) 

td 

— 

40 

100 

ns 

Rise Time 

tr 

— 

80 

300 

Storage Time 

Is 

— 

900 

3000 

Fall Time 

tf 

— 

20 

300 

Storage Time 

(VBE(off) = 5.0 Vdc) 

Is 

— 

330 

— 

Fall Time 

tf 

- 

100 

- 

Resistive Load MJE16004 | 

Delay Time 

(Ic = 3.0 Adc, 

Vcc =250 Vdc, 

Ibi = 0 3 Adc, 

PW = 30 MS, 

Duty Cycle ^2.0%) 

(IB2 ” 0.6 Adc, 

RB2 = 8.0n) 

td 

_ . 

40 

100 

ns 

Rise Time 

tr 

— 

110 

300 

Storage Time 

ts 

- 

750 

2700 

Fall Time 

tf 

— 

150 

350 

Storage Time 

(VBE(off)=5.0Vdc) 

ts 

— 

270 

— 

Fall Time 

tf 

— 

90 

— 


(1) Pulse Test; PW - 300 ^s. Duty Cycle <2%. 







ic. COLLECTOR CURRENT {AMPS) 


Power Transistors. 


MJE16002, MJE16004 


SWITCHING CHARACTERISTICS (continued) 

Characteristics 

Inductive Load MJE16002 


Inductive Load 
Storage Time 

Fall Time _ 

Crossover Time 
Storage Time 
Fall Time 
Crossover Time 

Inductive Load 

Storage Time 
Fall Time 
Crossover Time 
Storage Time 
Fall Time 
Crossover Time 


(Ic = 3.0 Adc. 

Ibi = 0.4 Adc, 
VBE{off) =5.0 Vdc. 
VcE(pk) = -^00 Vdc) 


dC = 3.0 Adc. 

Ibi = 0.3 Adc, 
VBE(off) = 5.0 Vdc. 
VcE(pk) = “^00 Vdc) 


(Tj=100°C) 


(Tj=150°C) 


(Tj=100°C) 


(Tj=150°C) 


*sv 

— 

660 

1600 

tfi 

— 

50 

200 

'c 

— 

80 

250 

tsv 

— 

690 

— 

'fi. 1 

— 

50 

■ — 

tc 

— 

90 

- 


tsv 

— 

530 

1300 

tfi 

— 

40 

150 

tc 

— 

80 

200 

tsv 

— 

600 

— 

tfi 

— 

40 

— 

tc 

- 

80 

- 




(1) Pulse Test: PW - 300 /us. Duty Cycle <2%. 


: — “ — Bonding Wire Limit 
“ Thermal Limit 

.-Second Breakdown Limit . 


- VBE(off) = 0 V ^ 


■)8f^4 
. Tj^ 100°C _ 


-VBE(off)=10T0 5.0 V 


5.0 7.0 10 20 30 50 70 100 200 300 450 

VcE. COLLECTOR-EMIHER VOLTAGE (VOLTS) 

Fig. 1 — Maximum forward-bias safe-operating-areas for 
both types. 


VcE(pk). peak COLLECTOR-EMIHER voltage (VOLTS) 

Fig. 2 — Maximum reverse-bias safe-operating-areas for 
both types. 
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Derating 
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Tc. CASE TEMPERATURE (OC) 

Fig. 3 — Dissipation and derating curves for both types. 







Power Transistors 


File Number 15.94 


MJH13090, MJH13091 


High-Speed Silicon N-P-N 
Power T ransistors 


2 


Features: 

100° C Performance Specified for: 

■ Reverse-Biased SOA with inductive loads 

■ Switching times with inductive loads 

■ Saturation voltages 

■ Leakage currents 

TERMINAL DESIGNATION 


The MJH13090 and MJH13091 silicon n-p-n power transis¬ 
tors are designed for high-voltage, high-speed switching 
applications in inductive circuits where fall time is critical. 
They are particularly suited for off-line power supplies, 
converter circuits, and pulse-width-modulated regulators. 
These transistors are tested for parameters that are essential 
to the design of high-power switching circuits. Resistive 
and inductive switching times, leakage current, and satu¬ 
ration voltages are specified at 25° C and 100° C to provide 
information necessary for worst-case design. 

These devices are supplied In the JEDEC TO-218AC 
plastic package. 



JEDEC TO-218AC 


MAXIMUM RATINGS (Ta = 25°C) (unless otherwise specified) 


RATING 

SYMBOL 

MJH13090 

MJH13091 

UNITS 

Collector-Emitter Voltage 

VcEO 

400 

450 

Volts 

Collector-Emitter Voltage 

VcEV 

650 

750 

Volts 

Emitter Base Voltage 

Vebo 

6 

6 

Volts 

Collector Current — Continuous 

•c 

15 

15 

A 

Peak (Repetitive)<^) 

■cm 

20 

20 


Base Current — Continuous 

Ib 

5 

5 

A 

Peak (Non-Repetltive)<^> 

Ibm 

10 

10 


Total Power Dissipation @ Tc = 25° C 

Pd 

125 

125 

Watts 

@Tc=100°C 

50 

50 


Derate above 25° C 


1 

1 

W/°C 

Operating and Storage 

Junction Temperature Range 

Tj. Tstg 

-55 to +150 

-55 to +150 

°C 


THERMAL CHARACTERISTICS 


Thermal Resistance, Junction to Case 

P^JC 

1.0 

1.0 

°C/W 

Maximum Lead Temperature for Soldering 

Purpose: Va” from Case for 5 Seconds 

Tl 

275 

275 

°C 


(1) Pulse Test; Pulse Width = Sms. Duty Cycle < 10%. 
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Power Transistors 


MJH13090, MJH13091 

ELECTRICAL CHARACTERISTICS (Tq = 25° C) (unless otherwise specified) 


CHARACTERISTIC | 

SYMBOL 

MIN 

TYP i MAX 1 UNIT 

OFF CHARACTERISTICS(i) 

Collector-Emitter Sustaining Voltage MJH13090 

(Ic = 100mA, Ib = 0) MJH13091 

VCEO(sus) 

400 

450 

— 

— 

Volts 

Collector Cutoff Current 
(VcEV “ Rated Value, Vbe(OFF) ~ -1-5V) 

(VcEV = Rated Value, Vbe(OFF)) =-1.5V,Tc = 100°C) 

•CEV 

- 

- 

0.5 

2.5 

mA 

Collector Cutoff Current 
(VcE Rated Vqev> Rbe “ 50n, Tq = 100°C) 

•CER 


- 

3 

mA 

Emitter Cutoff Current 
(Veb = 6V, Ic = 0) 

Iebo 


- 

1 

mA 

SECOND BREAKDOWN 

Second Breakdown with Base Forward Biased 

FBSOA 

SEE FIGURE 12 

Clamped Inductive SOA with Base Reversed Bias 

RBSOA 

SEE FIGURE 13 


ON CHARACTERISTICS(i) 


DC Current Gain 






(lc=10A, Vce = 3V) 

hFE 

8 

— 

— 

— 

Collector-Emitter Saturation Voltage 

VcE(sat) 





(lc=10A, Ib = 2A) 

— 

— 

1 

V 

(lc= 15A, Ib = 3A) 


— 

— 

3 


(lc= 10A. Ib = 2A, Tc= 100°C) 


— 

— 

2 


Base-Emitter Saturation Voltage 

VBE(sat) 





(lc= 10A, Ib = 2A) 

— 

— 

1.5 

V 

(IC=10A, Ib = 2A, Tc = 100°C) 


— 

— 

1.5 



SWITCHING CHARACTERISTICS 


Resistive Load 






Delay Time 

Vcc = 250V, Ic = 10A 

Ibi =-lB2 = 1.25A, 
tp = 30 Msec 

td 

— 

0.03 

0.05 

MS 

Rise Time 

tr 

— 

0.13 

0.5 

Storage Time 


— 

0.55 

2.5 

Fall Time 

tf 

- 

0.1 

0.5 

Inductive Load, Clamped 






Storage Time 

ICC(PK) = 10A 

Ibi = 1.25A 

VbE(OFF) = -5V 
VCE{PK) = 250V 

(Tj = 100°C) 

^sv 

— 

0.8 

3 

MS 

Crossover Time 

tc 

— 

0.175 

0.4 

Fall Time 

(Tj = 25°C) 

tfi 

— 

0.15 

0.3 

Storage Time 

^sv 

— 

0.5 

— 

Crossover Time 

'c 

— 

0.15 

- 

Fall Time 

tfi 

— 

0.1 

— 


(1) Pulse Test: Pulse Width - 300/us Duty Cycle < 2.% 
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Ic, COLLECTOR CURRENT (pA) VcE- COLLECTOR-EMIHER VOLTAGE (VOLTS) hfE- DC CURRENT GAIN 


Power Transistors 


MJH13090, MJH13091 


TYPICAL ELECTRICAL CHARACTERISTICS 



Ic, COLLECTOR CURRENT (AMPS) 

FIGURE 1 - DC CURRENT GAIN 



0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 10 20 


Ic, COLLECTOR CURRENT (AMPS) 

FIGURE 3 - COLLECTOR-EMITTER 
SATURATION VOLTAGE 



-0.4 -Q.2 0 +0.2 +0.4 +0.6 


Vbe, base-emitter voltage (VOLTS) 

FIGURE 5 - COLLECTOR CUTOFF REGION 



IB, base current (AMPS) 


FIGURE 2 - COLLECTOR SATURATION REGION 



0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 10 20 

Ic, COLLECTOR CURRENT (AMPS) 

FIGURE 4 - BASE-EMITTER VOLTAGE 



FIGURE 6 - CAPACITANCE 
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Power Transistors 


MJH13090, MJH13091 



TIME 

FIGURE 7 - INDUCTIVE SWITCHING MEASUREMENTS 


10 

9.0 

8.0 

a. 

1. 7.0 
5 6.0 
* 5.0 

(j 

oo 

j3.0 

S 2.0 
1.0 


0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 

VBE(off)- BASE-EMIHER VOLTAGE (VOLTS) 

FIGURE 8 - PEAK REVERSE CURRENT 










_lc = 

/3f = 

10 A 

T1 = 

?5°C 





5.0 

'J 































7^ 







7^ 

























INDUCTIVE SWITCHING 



2.0 3.0 5.0 7.0 10 15 20 

Iq. collector current (AMPS) 

FIGURE 9 - STORAGE TIME 



I__J_l_J_L-.J_I 

2.0 3.0 5.0 7.0 10 15 20 


IC, COLLECTOR CURRENT (AMPS) 

FIGURE 10 - CROSSOVER AND FALL TIMES 



FIGURE 11 TYPICAL THERMAL RESPONSE [(Z^jcO)] 


Th« Safe Operating Area figures shown in Figures 12 and 13 are 
specified for these devices under the test conditions shown. 



5.0 10 20 50 100 200 450 

VcE. COLLECTOR-EMITTER VOLTAGE (VOLTS) 

FIGURE 12 - FORWARD BIAS SAFE OPERATING AREA 
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Power 'n^nsistoi^ __ 

RGAIOOO, RGAlOdI File Number 594 


8-Ampere Silicon N-P-N 
Darlington Power Transistors 

For Use as Output Devices in General-Purpose 
Switching and Amplifier Applications 

Features: 

■ High dc current gain: 

hpE = 1000 min. at Ic = 3 A 

■ Monolithic construction 


TERMINAL DESIGNATIONS 


c 



RCA1000 and 1001 are monolithic silicon n-p-n Darlington 
transistors intended for medium-power applications as 
output devices. The construction of these units provides 
good forward-bias second-breakdown capability. Their high 
gain makes it possible for them to be driven directly from 
integrated circuits. 

These devices are supplied in the JEDEC TO-204AA her¬ 
metic steel package. 



Oe 

92CS-I9945RI 


Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


RCA-1000 RCA-1001 


COLLECTOR-TO-BASE VOLTAGE: 

With emitter open . 

COLLECTOR-TO-EMITTER VOLTAGE: 

With base open . 

EMITTER-TO-BASE VOLTAGE: 

With collector open. 

COLLECTOR CURRENT: 

Continuous . 

Pulsed . 

BASE CURRENT (Continuous) . 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25 C . 

At case temperatures above 25 C, derate linearly at ... 
TEMPERATURE RANGE: 

Storage & Operating (Junction) . 

LEAD TEMPERATURE (DuringSoldering): 

At distance 1/8 in. (3.17 mm) from case to 10 s max. 


VCBO 

60 

80 

V 

VCEO 

60 

80 

V 


vebo 

5 

5 

•c 

8 

8 


15 

15 

•b 

0.1 

0.1 

Pt 

90 

90 


0.515 W/°C 


-55 to +200 °C 


235 


C 


> > 















Power Transistors 


RCA1000, RCA1001 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tq) = 25^C unless otherwise specified 




TEST CONDITIONS 






CHARACTERISTIC 

SYMBOL 

DC 

VOLTAGE 

DC 

CURRENT 


LIMITS 


UNITS 




(V) 



(A) 

RCA 1000 

RCA 1001 




VcB 

VcE 

VbE 

•c 

>B 

MIN. 

MAX. 

MIN. 

MAX. 


Collector Cutoff Current: 

'CEO 


30 




0 

_ 

500 

- 

- 

mA 

With base open 


40 




0 

_ 

- 

- 

500 

With external base-to-emitter 


60 






_ 

1 

_ 

- 


resistance (Rre) " ^ 

'CER 

80 






- 

- 

- 

1 


At Tc = 150°C 

60 






_ 

5 

_ 

- 

mA 



80 






- 

- 

- 

5 


Emitter Cutoff Current 

'EBO 



5 

0 


- 

2 

- 

2 

mA 

Collector-to-Emitter 

V{BR)CEO 




0.1* 


0 

60 

- 


- 

V 

Breakdown Voltage 




0.1® 


0 

- 

- 

80 

- 

DC Forward Current 

hpE 


3 

1 ' 

3 



1000 

_ 

1000 

_ 


Transfer Ratio 


3 


4 



750 

- 

750 

- 


Base-to-Emitter Voltage 

Vbe 


3 


3® 


- 

2.5 

1 - 

2.5 

V 

Collector-to-Emitter 

VcE^sat) 




3® 


0.012 

_ 

2 

_ 

2 


Saturation Voltage 




8® 


0.04 

- 

4 

- 

4 

v 

1 

Thermal Resistance 
(Junction-to-Case) 

R0JC 



1_ 



- 

1.94 

- 

1.94 

°C/W 


Pulsed: Pulse duration ^ 300/is, duty factor 2%. 




Fig. 2 — Typical dc beta characteristics for 
both types. 


Fig. 3 ~ Typical small-signal gain for both 
types. 
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----Power Transistors 

File Number 908 RCA1B04, RCA1B05 


Silicon Transistors for 
Audio-Amplifier Applications 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 



The RCA1B04 and RCA1B05 are silicon n-p-n transistors in 
a JEDEC TO-204AA package. They are especially suitable 
for applications in audio-amplifier circuits, in which they may 
be used as either driver or output unit. 

These devices, together with a variety of other transistors 
that serve as input devices, Vbe amplifiers for biasing, current 
sources, load-line limiters (for overload protection), and 
predrivers, may be used to develop several hundred watts of 
audio output power in quasi-complementary-symmetry 
audio-amplifier configurations that employ parallel output 
transistors. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Vcbo . 

VcEO . 

VCER R BE ~ 100 ^ 


Ib. 

Pt 

AtTc<25°C 

AtTc>25°C 



‘‘At distance > 1/32 in. (0.8 mm) from 


seating plane for 10 s max. 


RCA1B04 

225 

200 

225 


RCA1B05 

275 

250 

275 

5_ 

7_ 

2 _ 


V 

V 

V 

V 

V 
A 


_150_ W 

See Fig. 1 °C 

-65 to 150 _ °C 


230 


°C 
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Power Transistors 


RCA1B04, RCA1B05 

ELECTRICAL CHARACTERISTICS. At Case Temperature (Tq) =25^C 


CHARAC- 


LIMITS 


TERISTIC 

TEST CONDITIONS 

RCA1B04A 

RCA1B05* 

RCA1B09** 

UNITS 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


ICER 

VcE = 120 V. RbE = 1001^ 

- 

1 

- 

- 

- 

. 

mA 

Vce = 200V, RBE = 100n 

- 

- 

- 

1 

- 

1 

'EBO 

Veb = 5 V. lc = 0 

- 

1 

- 

1 

- 

1 

mA 

VcEO 

IC = 0.2A, Ib = 0 

200 

- 

250 

- 

250 

- 

V 

VCER 

IC = 0.2 A, Rbe = 10012 

225 

- 

275 

- 

275 

- 

V 


IC = 0.2A, VcE = 10V 

5 

- 

5 

- 

- 

- 

MHz 

IC= 1 A, VcE = 15 V 

- 

- 

- 

- 

5 

- 

hPE 

IC = 2A, Vce = 5V 

15 

75 

15 

75 

40 

- 


VcE(sat) 

IC = 2A, Ib = 0.255A 

- 

2 

- 

2 

- 

- 

V 

IC = 2A, Ib = 0.2A 

— 

— 

— 

— 

— 

1 


VbE 

IC = 2A, Vce = 5 V 

0.75 

1.75 

0.75 

1.75 

- 

1 

V 


VcE = 120 V, t = 1 s 

1.25 

- 

- 

- 

- 

- 


'S/b 

VcE = 140 V, t = 1 s 

- 

- 

1.07 

- 

- 

- 

A 


VcE = 80 V, t = 1 s 

- 

- 

- 

- 

1.875 

- 



^ For characteristics curves and test conditions, refer to published data for prototype 2N5239 (File 321). 
* For characteristics curves and test conditons, refer to published data for prototype 2N5240 (File 321). 
** For characteristics curves and test conditions, refer to published data for prototype 2N6510 (File 848). 



10 100 IK lOK 

EXTERNAL BASE-TO-EMITTER RESISTANCE (Reg)-il 

92LS-I9CMI 

Fig. 1 — Derating curves for all types. 



92CS-22024 

Fig. 2 — Maximum operating areas for RCA1B04. 



92CS-2Z040RI 

Fig. 3 — Maximum operating areas for RCA1B05. 
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Power Transistors 


File Number 618 


RCA3054, RCA3055 


Silicon N-P-N 
VERSAWATT Transistors 


Designed for Medium-Power Linear and Switching Service 
in Consumer, Automotive, and Industrial Applications 


Features: 

■ Maximum safe-area-of-operation curves 

■ Low saturation voltages 

■ High dissipation ratings 

Applications: 

■ Series and shunt regulators 

■ High-fidelity amplifiers 

■ Power-switching circuits 


TERMINAL DESIGNATIONS 


o 


t: 


JEDEC TO-220AB 


RCA3054 and RCA3055 are silicon n-p-n transistors intended 
for a wide variety of high-current applications. The construc¬ 
tion of these devices renders them highly resistant to second 
breakdown over a wide range of operating conditions. 

The VERSAWATT case has a proven thermal-cycle capability. 
This capability is assured by real-time quality controls in our 
manufacturing locations. The RCA3054 and RCA3055 are 
supplied in the JEDEC TO-220AB straight-lead version of the 
package. They are also available on special order in a variety 
of lead-form configurations. 


MAXIMUM Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE. 

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE: 

With external base-to-emitter resistance (Rbe) = 100 n . 

With base open. 

With base reverse-biased Vbe ~ —1 -5 V. 

EMITTER-TO-BASE VOLTAGE. 

CONTINUOUS COLLECTOR CURRENT. 

CONTINUOUS BASE CURRENT. 

TRANSISTOR DISSIPATION: 

At case temperatures up to 25°C. 

At case temperatures above 25°C. 

TEMPERATURE RANGE: 

Storage and Operating (Junction). 

PIN TEMPERATURE (During Soldering^ 

At distances > 1 /32 in. (0.8 mm) from seating plane for 10 s max. 



RCA3054 RCA3055 


VCBO 

90 

100 

V 

VcER(sus) 

60 

70 

V 

VcEO(sus) 

55 

60 

V 

VcEV(sus) 

90 

90 

V 

vebo 

7 

7 

V 

•c 

4 

15 

A 

•b 

2 

4 

A 

pt 

36 

75 

W 



See Fig.3 




—65 to +150 

°c 



235 

°c 












Power Transistors 


RCA3054, RCA3055 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25^0 unless otherwise specified 


CHARACTERISTIC 


Collector-Cutoff Current; 
With base open 

With base-emitter 
junction reverse-biased 


At Tc = 150°C 


Emitter-Cutoff Current 


Collector-to-Emitter 
Sustaining Voltage; 

With base open 

With external base-to- 
emitter resistance 

(Rbe) = 100 n 

With base-emitter junction 
reverse-biased 


DC Forward-Current 
Transfer Ratio 


Collector-to-Emitter 
Saturation Voltage 


Base-to-Emitter Voltage 


Common-Emitter, Small-Signal, 
Short-Circuit, Forward 
Current Transfer Ratio 
Cutoff Frequency 

Magnitude of Common- 
Emitter, Small-Signal 
Short-Circuit Forward 
Current Transfer Ratio 
(f =0.4 MHz) 

Common-Emitter, 

Small-Signal, Short- 
Circuit Forward 
Current Transfer Ratio 
(f = 1 kHz) _ 

Forward-Bias Second 
Breakdown Collector 
Current^ (t >1 s) _ 

Thermal Resistance; 
Junction-to-Case 
Junction-to-Ambient 


VCEO<sus) 



3 Pulsed; Pulse duration = 300 jus, duty factor = 1.8%. 
Pulsed; 1-second non-repetitive pulse. 
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Power Transistors 


RCA3054, RCA3055 
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COLLECTOR-TO-EMITTER VOLTAGE (VrF) — V 

92CS-2I465 


Fig. 1 — Maximum operating areas for RCA3054. 



Fig. 2 — Maximum operating areas for RCA3055. 
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'C FORWARD-CURRENT TRANSFER RATIO (hpE) 


Power Transistors 


RCA3054, RCA3055 


l■■S■S■BSSSS■■■SBSS■B5■S■■■S■SSS■SSS■8S■■8■S8S■8S 

!■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 



EFFECTIVE CASE TEMP. OR CASE TEMP. (Teff OR TcMC 


Fig. 3 — Derating curve for both types. 


BASE-TO-EMITTER VOLTAGE (Vbe) - V 

Fig. 4 — Typical input characteristics for RCA3054. 


CASE TEMPERATURE (Tc) = 25® C 






nl I lii ^ ^ ^ I ^ ^ 

0 10 20 30 40 so 60 

COLLECTOR-TO-EMITTER VOLTAGE (Vce) - V 

Fig. 5 — Typical output characteristics for RCA3054. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce) = 4 V ^ gjt : 


^ trj ^ TT t 't n 4-^14-- z 




, 0 0.5 1.0 1.5 2.0 2.5 3.0 

BASE-TO-EMITTER VOLTAGE (Vbe) - V 3,3^ 

Fig. 6 — Typical transfer characteristics for RCA3054. 



COLLECTOR CURRENT dc) - A 

Fig. 7 — Typical dc beta characteristics for RCA3054. 



BASE-TO-EMITTER VOLTAGE (Vbe)-V 

92CS-I5989 

Fig. 8 — Typical input characteristics for RCA3055. 














































































Power Transistors 



COLLECTOR-TO-EMITTER VOLTAGE V 

92CS-15992 

Fig. 9 — Typical output characteristics for RCA3055. 


RCA3054, RCA3055 



BASE-TO-EMITTER VOLTAGE (Vbe)-V 

92CS-I5987 

Fig. 10 — Typical transfer characteristics for RCA3055. 



Fig. 11 — Typical dc beta characteristics for RCA3055. 











































Power Transistors 


RCA3773, MJI 3 OO 3 , RCA8638C, RCA8638D, RCA8638E File Number 1060 


Silicon N-P-N Epitaxial-Base 
High Power Transistors 

Rugged Devices, Broadly Applicable For Industrial and 
Commerical Use 

Features: 

■ High-dissipation capabiiity 
m Low saturation voitages 

■ Maximum safe-area-of-operation curves 
m fT = 2 MHz 

m High gain at high current 

Applications: 

■ Series and shunt reguiators 

■ High-fidelity amplifiers 

■ Power-switching circuits 

■ Solenoid drivers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA3773, MJ15003, RCA8638C, RCA8638D, and 
RCA8638E are ballasted epitaxial-base silicon n-p-n 
transistors featuring high gain at high current. They may be 
used as complements to the p-n-p types 2N6609, MJ15004, 
RCA9116C, RCA9116D, and RCA9116E, respectively. 

They differ in voltage ratings and in the currents at which 
the parameters are controlled. All are supplied in the steel 
JEDEC TO-204AA packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



RCA3773 

MJ15003 

RCA8638C 

RCA8638D 

RCA8638E 


VcBO. 

VcEx(sus) 

160 

140 

140 

120 

100 

V 

Vbe = -1.5 V: Rbe= 1000. 

Vcer(SUS) 

160 

— 

— 

— 

— 

V 

Rbe= 1000. 

150 

150 

150 

130 

110 

V 

VcEo(sus). 

140 

140 

140 

120 

100 

V 

Vebo . 

7 





V 




?n 



A 







A 

Pt 







AtTc<25‘’C . 

150 

250 

200 

200 

200 

W 

At Tc > 25®C Derate Linearly. 

0.857 

1.43 


1 14 


W/^C 

T«ta, Tj .... 


_-65 to +200 





At distance > 1/32 in. (0.8 mm) from 
seating plane for 10 s max. 


.230 . 
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Power Transistors 


RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 


ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 2^C 
Unless Otherwise Specified (Cont'd) 



TEST CONDITIONS 














1 IMIT.Q 






1 

CUR- 









VULI Aiit 


1 


1 




CHARAC- 

Vdc 

RENT 

RCA8638C 

RCA8638D 

RCA8638E 

UNITS 

TERISTIC 



A dc 








< 

o 

m 

VrE 

'c 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



140a 



- 

1 

- 

- 

- 

- 


'CBO 

120 a 



- 

- 

- 

1 

- 

- 



lOOa 



- 

- 

- 

- 

- 

1 



140 

1.5 


_ 

1 

_ 

_ 

_ 

_ 


'CEX 

120 

1.5 


- 

- 

- 

1 

- 

- . 


'CEX 

140 

1.5 


- 

5 

- 

- 

- 

- 


Tc= 150°C 

120 

1.5 


- 

- 

- 

5 

- 

- 

mA 

‘CEO 

70 



- 

1 

- 

- 

- 

- 


Ib = o 

60 



- 

- 

- 

1 

- 

- 


'ebo 

- 

5 


- 

1 

- 

1 

- 

1 


hpE 

2 


5C 

25 

150 

25 

150 

- 

- 



2 


7.5C 

- 

- 

- 

- 

10 

100 



2 


IOC 

10 

- 

10 

- 

- 

- 


VcER(sus)b 



0.2 

150 


130 


110 



R B E ^ ^ 0012 







VcEO<sus)b 



0.2 

140 

- 

120 

- 

100 

- 


'^EBO 



0 

5 


5 


5 


V 

1^ = 1 mA 











LU 

CD 

> 

2 


7 . 5 c 

- 

- * 

- 

- 

- 

3 



2 


5C 

- 

2 

- 

2 

- 

- 


VQB(sat) 











Ib = 0.75A 



7 . 5 c 

- 

- 

- 

- 

- 

1.5 


= 0.5A 



5C 

- 

1 

- 

1 

- 

- 


•s/b 











tp = 1 s 

35 



5.71 

- 

5.71 

- 

- 

- 

A 

nonrep. 

25 



- 

- 

- 

- 

8 

- 

M 

Ihfel 

10 


0.5 

4 


4 


4 



f = 0.5 MHz 









fT 




2 

- 

2 

- 

2 

- 

MHz 

^ob 

f = 0.1 MHz 

lOa 



- 

500 

- 

500 

- 

500 

pF 

^dJC 

10 


10 

- 

0.875 

- 

0.875 

- 

0.875 

°C/W 


a Vqq CAUTION: Sustaining voltages Vq^j^Isus), Vq^^Uus), and 
I^UST NOT be measured on a curve tracer. See 
Figs. 8 and 9. 


® Pulsed; pulse duration = 300ns. 

duty factor = 1.8%. 

** Measured at 1^ = —0.1 mA. 
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Power Transistors 


RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 



Fig. 1 - Maximum operating areas for all types. 
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Fig. 2 - Current derating curve for all types. 


Fig. 3 - Typical dc beta characteristics as a function of collector 
current for all types. 
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Fig. 4 - Typical saturation voltage characteristics for all types. 


Fig. 5 - Typical input characteristics for all types. 



























































































































Power Transistors 


RCA3773, MJ15003, RCA8638C, RCA8638D, RCA8638E 




Fig. 6 - Typical transfer characteristics for all types. 


Fig. 7 - Typical saturated-switching times for all types. 


27ft, 2W 





L = 2ln[»H FOR VcEO^sus) 
AND VcER (sus) 

L= 7mH FOR VcEx(sus) 
R - 100 ft 


92CS-30I50 


Fig. 8 - Circuit used to measure sustaining voltages Vceo{sus), 
\^cer(sus), and Vcexisus) for all types. 



COLLECTOR-TO-EMITTER VOLTAGE ( Vqe)—V 

NOTE; The sustaining Voltages 

acceptable when the troce falls to the right and obove point “A". (For volues 
of current and voltage, see Electricol Chorocteristics. 

92CS'I5224RI 



Fig. 9 - Oscilloscope display for measurement of sustaining 
voltages. {Test circuit shown in Fig. 8). 


Fig. 10 - Oscilloscope display for measurement of switching times 
for all types. 
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Power Transistors 


File Number 1205 


RCA6340, RCA6341 


25-A Silicon N-P-N Power Transistors 

N-P-N Types for Power Supplies and Other High Voltage 
Switching Applications 

Features: 

■ Fast switching speed 

■ Low VcEisat) 

■ Steel hermetic TO-204AA package 


RCA6340 and RCA6341 silicon n-p-n power transistors 
which feature fast switching speeds, low saturation voltage, 
and high safe-operating-area (SOA) ratings. They are 
specially designed for converters, inverters, pusle-width- 
modulated regulators and a variety of power switching 
circuits. 

These high-current, high-speed transistors are 100-percent 
tested for parameters that are essential to the design of 
high-power switching circuits. 

The RCA6340 and RCA6341 transistors are supplied in steel 
JEDEC TO-204AA hermetic packages. 

These types are similar to the 2N6340 and 2N6341 except 
for the Cobo, hpE measured at Ic of 0.5A, and Ibi, Ib 2 
conditions for switching times. 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


MAXIMUM RATINGS, Absolute Maximum Values: 


VCBO. 

VCEO . 

Vebo . 

Ic. 

(CM. 

IB . 

Pt 

Tc up to 25°C. 

Tc above 25® C, derate linearly. 

Tstg, Tj . 

TL 

At distance > 1/16 in. (1.58 mm) from 
seating plane for 10 s max. 


RCA6340 


RCA6341 


160 


180 

V 

140 


150 

V 


3 


V 


25 


A 


50 


A 


10 


A 


200 W 

1.143 W/®C 

-65 to 200 °C 


235 


C 













Power Transistors 


RCA6340, RCA6341 

ELECTRICAL CHARACTERISTICS, at Case Temperature Tc = 25^ C Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 





UNITS 





: 

RCA6340 

RCA6341 



Vdc 

A dc 







VCE 

Vbe 

Ic 

IB 

Min. 

Max. 

Min. 

Max. 



150 

-1.5 

_ 

_ 

_ 

10 

_' 

_ 


ICEV 

150 

-1.5 

— 

— 

— 

— 

— 

10 

M 


140 

-1.5 

_ 

_ 

_ 

1 

_ 

_ 


Tc= 150°C 

150 

-1.5 

— 

— 

— 

— 

— 

1 

mA 


160C 

_ 

_ 

_ 

_ 

10 

_ 

_ 


ICBO 

180C 

— 

— 

— 

— 

— 

_ 

10 

M 

Iebo 

— 

-6 

0 

— 

— 

100 

— 

100 


\/CEO(SUS)l^ 

— 

— 

0.05a 

0 

140 

— 

150 

— 

V 


2 

— 

0.5a 

— 

30 

— 

30 

- 


hFE 

2 

— 

10a 

— 

30 

120 

30 

120 



2 

— 

25a 

— 

12 

_ 

12 

— 


Vbe 

2 

— 

10a 

— 

— 

1.8 

— 

1.8 


VBE(sat) 

- 

- 

10a 

25a 

1 

- 

1.8 

- 

1.8 


— 

— 

2.5 

— 

2.5 

— 

2.5 

V 

VcE(sat) 

- 

- 

10a 

25a 

1 

- 

1 

. - 

1 


— 

— 

2.5 

— 

1.8 

— 

1.8 


Is/b 

18 

— 

11.1 

— 

1 

— 

1 

— 

s 

hfe f = 5MHz 

10 

— 

1 

— 

8 

- 

8 

— 


fT 

10 

— 

1 

— 

40 

— 

40 

— 

MHz 

Cobo f = 0.1 MHz 

IOC 

— 

— 

— 

— 

600 

- 

600 

PF 

trd 

— 

-6 

10 

0.5 

— 

0.3 

_ 

0.3 


tsd 

— 

-6 

10 

0.5© 

— 

2.0 

— 

2.0 

fJS 

tfd 

— 

-6 

10 

0.5© 

— 

0.25 

— 

0.25 


Rfljc 

10 

— 

5 

— 

- 

0.875 

- 

0.875 

°C/W 


a Pulsed: pulse duration = 300 /js, duty factory < 2%. 

^ CAUTION: The sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer, 
c VcB value. 

Vcc = 80 V, tp = 10//s. 

© Ibi = -|B2. 
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Power Transistors 


RCA6340, RCA6341 



Fig. 6 - Typical base-to-emitter saturation voltage characteristic 
for both types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) — V 92CS-3I456 


Fig. 8 - Typical output characteristics for both types. 



COLLECTOR CURRENT (Iq) — A 92CS-3I455 


Fig. 7 - Typical small-signal forward-current transfer ratio 
characteristic for both types {f= 5 MHz). 



COLLECTOR CURRENT( Iq)-A 92CS-32145 


Fig. 9 - Typical saturated-switching-time characteristics as a 
function of collector current for both types. 



COMMON-BASE INPUT CAPACITANCE (Cjbo) —P^OR 
COMMON-BASE OUTPUT CAPACITANCE (Cobo) —pF 

5 






CASE TEMPERATURE(Tc)= 25"C 
FREQUENCY (f ) =0.1 MHz 








^0 











1 
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COLLECTOR-TO-BASE VOLTAGE (Vcb)—V OR 

EMITTER-TO-BASE VOLTAGE (Veb)—V 92CS-3I459 


Fig. 10- Typical saturated-switching-time characteristics at Tc = Fig. 11 - Typical common-base input (Cibo) or output (Cobo) 
125° C as a function of collector current for both types. capacitance characteristic for both types. 































































Power Transistors 


RCA6340, RCA6341 


^cc 



Fig. 12 - Switching-time test circuit. 



92CS-I3996RI 


Fig. 13 - Phase relationship between input current and output 
current showing reference points for specification of 
switching times. 
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Power Transistors 


RCA8766 Series 


File Number 973 


10-Ampere N-P-N Monolithic 
Darlington Power Transistors 

350, 400, 450 Volts, 150 Watts 
Gain of 100 at 4, 6A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Automotive Ignition 

■ Solenoid drivers ■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



The 8766 Series* are monolithic n-p-n silicon Dar¬ 
lington transistors designed for automotive electronic power 
applications. The construction of these devices provides 
good forward-bias second-breakdown capability: their high 
gain makes it possible for them to be driven directly from 
integrated circuits. 

The devices in the series differ primarily in voltage ratings 
and in the current at which the dc gain is specified. 

These devices are supplied in the JEDEC TO-204AA steel 
hermetic package. 



•Formerly RCA Dev. Nos. TA8766 Series. 


Fig. 1 — Schematic diagram for all types. 


MAXIMUM yKAimQS. Absolute-Maximum Values: 


^CBO. 

Vcer(sus) 

R0E = 50 fl. 

. 

^EBO. 

'c. 

‘cm. 

'b. 

Tc<25C . 

Tc> 26 °C. 

Ts., T,. 

Tl 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max. 


RCA8766 

RCA8766B 

RCA8766D 


RCA8766A 

RCA8766C 

RCA8766E 


350 

400 

450 

V 

350 

400 

450 

V 

350 

400 

450 

V 

5 

5 

5 

V 

10 

10 

10 

A 

15 

15 

15 

A 

1 

1 

1 

A 

150 

150 

. Pin 7 

150 

W 


-65 to+ 175- ®C 

_ 235 - ®C 
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Power Transistors 


RCA8766 Series 


ELECTRICAL CHARACTERISTICS, af Case Temperature (Tq) 25° C unless otherwise specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

Vdc 

CURRENT 

Adc 

RCA8766 

RCA8766A 

RCA8766B 

RCA8766C 

RCA8766D 

RCA8766E 

UNITS 


< 

o 

m 

'c 

'b 


Max. 

Min. 

Max. 

Min. 

Max. 


'CER 

R0g = 50 12 

350 

400 



■ 

■ 


1 

- 

- 


450 




B1 

- 

- 


1 

mA 

Tc = 150°C 

350 


jHHji 

■ 

10 

- 

- 

- 

- 


400 




- 

- 

10 

- 

- 



450 


■ 

■ 

- 

- 

- 

- 

10 


'ebo 

Vbe = -5V 


0 


_ 

60 

_ 

60 

- 

60 

mA 

VcEO<sus) 


0.23 

0 

350 

- 

400 

- 

450 

- 

V 

hpE 

RCA8766 

3 

63 


100 







RCA8766A 

3 

43 


100 

- 

- 

- 

- 

- 


RCA8766B 

3 

63 


- 

- 

100 

- 

- 

- 


RCA8766C 

3 

43 


- 

- 

100 

- 

- 

- 


RCA8766D 

3 

63 


- 

- 

- 

- 

100 

- 


RCA8766E 

3 

43 


- 

- 

- 

- 

100 

- 


^BE 

RCA8766 

3 

63 



2.5 






RCA8766A 

3 

43 


- 

2.5 

- 


- 



RCA8766B 

3 

63 


- 

- 

- 

2.5 

- 


V 

RCA8766C 

3 

43 


- 

- 

- 

2.5 

- 

- 


RCA8766D 

3 

63 


- 

- 

- 

- 

- 

2.5 


RCA8766E 

3 

43 


- 


- 

- 

- 

2.5 


VQp(sat) 

RCA8766 


63 

0.23 


1.5 






RCA8766A 


43 

0.1333 

- 

1.5 

- 

- 

- 



RCA8766B 


63 

0.23 

- 


_ 

1.5 

- 



RCA8766C 


43 

0.1333 

- 

- 

- 

1.5 

- 

- 

V 

RCA8766D 


63 

0.23 

- 

- 

- 

- 

- 

1.5 


RCA8766E 


43 

1 

0 . 133 a 

- 

- 

- 

- 

- 

1.5 


All Types 


83 

0 . 5 a 

- 

2.5 

- 

2.5 

- 

2.5 


Vf 


73 


- 

2 

- 

2 

- 

2 

V 

X 

_ 11 

<U 

5 

1 


10 

- 

10 

- 

10 



'S/b 

t = 1 s, nonrep. 

30 



5 

- 

5 

- 

5 

- 

A 

R0JC 




- 

1 

- 

1 

- 

1 

°C/\N 


3 Pulsed: Pulse duration = 300 jus, duty factor = 1.8%. 



Tc=25«C OR PERCENTAGE OF RATED 


RCA8766 Series 




Fig. 2 — Derating curves for all types. Fig. 3 — Typical DC beta characteristics for all types. 



92CS-28642 

Fig. 4 — Maximum operating areas for all types. 











































































































































Power Transistors 


RCA8766 Series 



92CS-28544 


Fig. 5 — Typical input characteristics for all types. 
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Fig. 6 — Typical output characteristics for all types. 
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Fig. 7 — Typical output characteristics for all types. 
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Power Transistors 


RCA9166A, RCA9166B, MJ15022, MJ15024 File Number 1293 


Silicon N-P-N Epitaxial-Base 
High-Power Transistors 

Rugged Devices, Broadly Applicable 
For Industrial and Commercial Use 

Features: 

■ High dissipation capability 

■ Maximum safe-area-of-operation curves 

■ High voltage 

■ High gain at high current 

Applications: 

■ High-fidelity amplifiers 

■ Series and shunt regulators 

■ Linear!power amplifiers 


TERMINAL DESIGNATIONS 



JEDEC TO-204AA 


The RCA9166A*, RCA9166B*. MJ15022, and MJ15024 are 
ballasted multiple-epitaxial silicon n-p-n transistors fea¬ 
turing high gain at high current and high voltage. They 
differ from each other in voltage ratings, safe-operating- 
area (SOA) ratings, and the currents at which the parameters 
are controlled. 

All these types are supplied in the JEDEC TO-204AA steel 
hermetic package. 


‘Formerly RCA Dev. Type Nos. 
TA9166A and TA9166B, respectively. 


MAXIMUM RATINGS, Absoiute-Maximum Values: 

VcBO. 

Vcer(sus) Rbe = 100 0. 

VcEo(sus). 

Vebo. 

Ic . 

IcM. 

Ib . 

Pt 

At Tc<25°c. 

At Tc > 25“ C.Derate linearly 

Tstg, Tj. 

Tl 


RCA9166A RCA9166B MJ15024 

— — 400 

275 225 275 

250 200 250 

_ 5 

_ 16 

_ 30 

_ 5 


MJ15022 

350 

225 

200 


250 

1.43 

-65 to 200 


V 

V 

V 

V 
A 
A 
A 

W 

W/°C 

“C 


At distance > 1/32 in. (0.8 mm) from 
seating plane for 10 s max. 


230 


C 














Power Transistors 


RCA9166A, RCA9166B, MJ15022, MJ15024 

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc)=25°C 
Unless Otherwise Specified 



TEST CONDITIONS 






CUR- 







^M 

BB 


CHARAC- 

VOLTAGE 

RENT 

RCA9166A 

RCA9166B 

MJ15024 



TERISTIC 

Vdc 

Adc 







^B 

Bi 


VCE 

BWi 

ic 




Max. 







4008 



B 

B 

B 

_ 

H 


a 

B 


•CBO 

3508 



■ 

■ 

B 

— 

1 


1 

■ 


•CEO 

200 

150 



— 

■ 

B 

9 

1 


■ 

B 




— 

D 

B 

B 


B 



400 

-1.5 


— 

B 

B 

B 



B 



ICEX 

250 

-1.5 


— 

■ 

B 

■ 



B 




200 

-1.5 


— 

H 

B 

H 



B 



ICER RbE=100O, 

200 



— 

B 


B 



B 

B 


Tc==150‘’C 

150 



— 

B 


B 



B 

B 



4 

■ 

3C 

30 

B 


B 



B 


■BB 

hpE 

4 

■ 

5C 

20 

B 


B 



B 



4 

■ 

8C 

— 

B 


B 



B 




4 

■ 

16C 

3.2 

B 


^B 



B 






0.1 


— 

200 



— 

200 

- 

B|B| 

VCER(sus)b 

Rbe=ioo ^ 



0.1 

275 

- 

225 

9 

275 

- 

225 

- 

■ 

VeBO IE=1 nnA 




5 

B 

5 

B 

B 

B 

- 

- 


lE=0.5mA 




— 

B 

— 

191 

B 

B 

5 

- 


< 

CD 

m 

H 


H 

H 

B 

B 

B 

B 

— 

B 

— 

V 

D 


B 

B 

B 

B 

B 

2.2 

B 

2.2 


VCE(sat) Ib=0.3 A 

■ 

■ 

■9 

B 

B 

B 

1.0 

B 

- 

B 



Ib=0.8 A 

■ 



■ 

B 

B 

— 

B 

1.4 

B 



IB=3.2 a 

■ 

■ 


H 

B 

B 

— 

B 

4 

B 


19 


SI 

■ 

■H 

B 

H 

B 

B 


- 

2 

B 

B 


19 

■ 


— 

B 

— 

B 


— 

5 

H 


Ihfel f=1 MHz 

10 


1 

4 

Bil 

4 

BB 

4 

BB 

4 

1^ 



10 


1 

4 


MM 

BW 

4 

MM 

4 

1^1 


Cob 




— 


— 


— 

500 

— 

IBh 

Bi 

R^JC 

Bl 


10 

- 

0.7 

- 

0.7 

- 

B 

- 

m 



«VcB- 

^CAUTION: Sustaining voltages Vcer(sus) and Vceo(sus) Ml/ST NOTbe measured on a curve tracer. 
cPulsed; pulse duration=300//s, duty factor=1.8%. 
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GAIN-BANDWIDTH PRODUCT (fjj-MHi 


Power Transistors 



















































































































. Power Transistors 


RCA9166A, RCA9166B, MJ15022, MJ15024 
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Fig. 


1.8 2.2 2.6 3 3.4 3.8 

BASE-TO-EMITTER VOLTAGE (Vbe)-V 

92CS-33706 

6 - Typical input characteristics for all 
types. 



Fig. 7 - Typical transfer characteristics. 



®I000 

BASE-TO-COLLECTOR VOLTAGE (V8c)-V OR 
BASE-TO-EMITTER VOLTAGE (Vrf)-V 

92CS-33708 

Fig. 8 - Typical common-base input or output 
capacitance characteristics as a 
function of reverse voltages for all 
types. 



COLLECTOR-TO-EMITTER VOLTAGE (Vce)—V 

taining Voltoges Vq£q{sus), V^gplsus) or, V(;;e)((sus) are 
jle when the trocc falls to the right and above point “ A". (For values 
}t ond voltoge, see Electrical Characteristics. 

92CS-15224RI 


Fig. 9 - Oscilloscope display for measurement 
of sustaining voltages. {Test circuit 
shown in Fig. 10). 


Z7a,zw 



VcEO(sus) o 


L = 2 lmH FOR 
AND VcER (sus) 

L= 7 mH FOR VcEx(»us) 
R • lOO fl 


92CS-33703 


Fig. 10 - Circuit used to measure sustaining 
voltages VcEOi^^^)> '^CEfl(sos), and 
VcEXi^^^) types. 
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Power Transistors 


RCA9202A, RCA9202B, RCA9202C 


File Number 1414 


4-Ampere N-P-N Darlington 
Power Transistors 

300, 350 and 400 Volts, 65 Watts, Gain of 750 at 2A 


Features 

■ Direct 1C input without predriver 

■ Low leakage at high temperature 

■ Hard giass passivation 

■ Wire bonded construction 


Applications 

■ General purpose 

■ Small engine ignition 

■ Voltage regulator 


TERMINAL DESIGNATIONS 



92CS-39969 


JEDEC TO-220AB 


The RCA9202A, RCA9202B, and RCA9202C* are mono¬ 
lithic n-p-n silicon Darlington transistors designed for low- 
and medium-frequency power applications. The construc¬ 
tion of these devices provides good forward-bias second- 
breakdown capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 


•Formerly RCA Dev. No. TA9202A. TA9202B and TA9202C, 
respectively. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VCBO. 

\/CEO(SUS) . 

Vebo . 

Ic. 

ICM. 

IB .. . 

Pt:. 

Tc up to 25*0. 

Tc above 25" C.Derate linearly at 

Tstg, TJ . 

Tl 

At distance > 1/8 in. (3.17 mm) from case for 10 s max. 


RCA9202A 

RCA9202B 

RCA9202C 

UNITS 

300 

350 

400 

V 

300 

350 

400 

V 

' 5 

5 

5 

V 

4 

4 

4 

A 

8 

8 

8 

A 

0.25 

0.25 

0.25 

A 

65 

65 

65 

W 


0.52 _ 


W/"C 

®C 


_-65 to 150 — 



_ 235 _ 


"C 


2-752 



















Power Transistors 


RCA9202A, RCA9202B, RCA9202C 


ELECTRICAL CHARACTERISTICS, At Case Temperature {Tc) = 25° C 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

Voltage 

Current 







UNITS 

Vdc 

Adc 


RCA9202A 

RCA9202B 

RCA9202C 


VCE 

Vbe 

Ic 

Ib 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


ICBO 

300a 

- 



- 

- 

0.2 

- 

- 

- 

- 



350a 

— 

— 


— 

— 

— 

— 

0.2 

— 

— 


|E = 0 

400a 

_ 

_ 


_ 

_ 

_ 

_ 

_ 

_ 

0.2 

mA 














250 

— 

— 


0 

— 

0.5 

— 

— 

— 

— 


ICEO 

300 

__ 

— 


0 

— 

— 

— 

0.5 

— 

— 



350 

— 

— 


0 

— 

— 

— 

— 

— 

0.5 


Iebo 

_ 

-5 

0 

_ 

_ 

10 

_ 

10 

_ 

10 

mA 

VCEO(SUS)C 

_ 

_ 

.03b 

0 

300 

_ 

350 

_ 

400 

_ 

V 


3.0 

— 

2 b 


— 

750 

— 

750 

— 

750 

— 


hFE 

3.0 

— 

3b 



— 

— 

__ 

_ 

500 

— 



3.0 

_ 

4b 


— 

500 

— 

500 

_ 

250 

— 


Vbe 

3.0 

_ 

4b 

_ 

_ 

2.5 

_ 

2.5 

_ 

2.5 

V 


— 

— 

2b 


.1 

— 

1.5 

— 

1.5 


1.5 


VcE(sat) 

— 

— 

3b 


.15 

— ! 

1.5 

— 

1.5 


1.5 

V 


— 

— 

4b 


.2 

— ! 

1.5 

— 

1.5 

— 

1.5 


Cobo 













VCB=10V 

- 

- 



- 

100 Typ. 

100 Typ. 

100 Typ. 

PF 

f=1MHz 













Is/b 













t = 0.5 s non¬ 

50 

— 

— 


— 

1.3 

— 

1.3 

— 

1.3 

— 

A 

rep. pulse 













R»jc 

— 

— 

— 

— 


1.92 

— 

1.92 

— 

1.92 

°C/\N 


aVcB value. 

bPulsed, pulse duration = 300 /js, duty factor < 2%. 

^Caution: Sustaining voltage, Vceo(sus), must not be measured on a curve tracer. 



92CS-20G96RI 


Fig. 2 - Derating curve for all types. 








Power Transistors 


RCA9202A, RCA9202B, RCA9202C 


PULSED OPERATION^ 



’10 ‘ ' 100 
COLLECTOR-TO-EMITTER VOLTAGE (Vq^I-V 

92CM-35299 


Fig. 3 - Maximum operating areas for all types. 



COLLECTOR CURRENT (Ic)-A 

92CS-33316 


Fig. 4 - Typical dc beta characteristics for all 
types. 



COLLECTOR CURRENT (I c )- A 

92CS- 35319 


Fig. 5- Typical saturation characteristics for all 
types. 


2-754 


























































































VOLTAGE CVc£(SAT)]- 


Power Transistors 


RCA9202A, RCA9202B, RCA9202C 




BASE-TO-EMITTER VOLTAGE (Vbe)-V 

9208-35317 


Fig. 6- Typical saturation characteristics for all 
types. 


Fig. 7 - Typical transfer characteristics for all 
types. 


COLLECTOR CURRENT (Tc)-A 


ICOLLECTOR SUPPLY VOLTAGE ( Vcn)*250VR 

I IB,-iBg *10^250 g 


0 1 2 3 4 5 6 

COLLECTOR CURRENT (X^)- 


Fig. 8 - Typical saturated switching character¬ 
istics for all types. 


Fig. 9 - Typical saturated switching character¬ 
istics for all types. 



COLLECTOR-TO-BASE VOLTAGE(Vcb)-V OR 
EMITTER-TO-BASE VOLTAGE (V^gj-V 


Fig. 10- Typical common-base input {dto) or 
output (Cobo) capacitance character¬ 
istics {all types). 


























































































Power Traneistors. 


RCA9203A, RCA9203B 


rile Number 1413 


4-Ampere N-P-N Darlington 
Power Transistors 


250 and 300 Volts, 50 Watts 
Gain of 500 at 2 A 

Features 

■ Direct 1C input without predriver 

■ No R 2 , no anti-paraliel diode 

■ Hard giass passivation 

■ Wire bonded construction 


(FLANGE) 


Applications 

■ General purpose 

■ Small engine ignition 

■ Voltage regulator 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The RCA9203A, and RCA9203B* are monolithic n-p-n 
silicon Darlington transistors designed for low-and 
medium-frequency power applications. The construction 
of these devices provides good forward-bias second- 
breakdown capability; their high gain makes it possible for 
them to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 


• Formerly RCA Dev, No, TA9203A, and TA9203B, 


c 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO.. 

VcEo(sus) ... 

Vebo. 

Ic. 

ICM. 

Ib. 

Pt: .. 

Tc up to 25®C. 

Tc above 25® C.Derate linearly at 

Tatgi Tj.. .. 

Tl 

At distance > 1/8 in. (3,17 mm) from case for 10 s max. 


RCA9203A 

RCA9203B 

UNITS 

250 

300 

V 

250 

300 

V 

9 

9 

V 

4 

4 

A 

6 

6 

A 

0.25 

0.25 

A 

50 

50 

W 


_0.4. 


. -65 to 150 . 
_ 235 _ 


W/®C 

®C 
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RCA9203A, RCA9203B 


ELECTRICAL CHARACTERISTICS, At Case Temperature (7^) = 25°C 

TEST CONDITIONS 


CHARACTERISTIC 


'EBO 

VcEo(sus)C 

hpE 

^BE 

VcE(sat) 

^obo 

VcB = 10V 

f = 1 MHz 


VOLTAGE 

Vdc 


CURRENT 

Adc 


RCA9203A RCA9203B 


'^CE 

^BE 



Min. 

Max. 

Min. Max. 

250a 

— 

— 

_ 

— 

0.2 

— — 

300a 

— 

— 

— 

— 

— 

— 0.2 

200 

— 

— 

0 

— 

0.5 

— — 

250 

— 

— 

0 

— 

— 

— 0.5 

- 

-9 

0 

- 

- 

1 

— 1 

- 

- 

.03b 

0 

250 

- 

300 — 

3.0 

— 

2b 

_ 

500 

_ 

500 — 

3.0 

i 

4b 

— 

100 

— 

100 — 

3.0 


4b 

- 

- 

2.5 

— 2.5 

— 

— 

2b 

.1 

— 

1.5 

— 1.5 

— 

— 

4b 

.2 

— 

2.0 

— 2.0 


1 mA 

- V 


100 Typ. pF 


t = 0.5 s noh- 
rep. pulse 


^VcB value. 

bPulsed, pulse duration = 300 //s, duty factor < 2%. 

^Caution: Sustaining voltage, Vceo(sus), must not be measured on a curve tracer. 


NOTE: CURRENT DERATING AT CONSTANT 
VOLTAGE applies ONLY TO THE DISSIPATION- | 
LIMITED PORTION AND THE Is/b -LIMITED | 
PORTION OF MAXIMUM OPERATING AREA 
CURVE. DO NOT DERATE THE 
SPECIFIED VALUE FOR Xr MAX 


1.25 — 


2.5 °C/W 



CASE TEMPERATURE (TqI-'C 

9ZCS- 

Fig. 2 - Derating curve for all types. 










Power Transistors 


RCA9203A, RCA9203B 



COLLECTOR-TO-EMITTER VOLTAGE (Vce) —V 

92CS-40244 

Fig. 3 - Maximum operating jareas for all types. 



92CS-3S323 

Fig. 4 - Typical dc beta characteristics for all 



Fig. 5 - Typical saturation characteristics for all 








































































































Power Transistors 


RCA9203A, RCA9203B 



92CS-35326 


Fig. 6- Typical saturation characteristics for all 
types. 



Fig. 8 - Typical saturated switching character¬ 
istics for all types. 



92CS-35327 


Fig. 7 - Typical transfer characteristics for all 
types. 



Fig. 9 - Typical saturated switching character¬ 
istics for all types. 



COLLECTOR-TO-BASE VOLTAGE (Vcb)-V OR 
EMITTER-TO-BASE VOLTAGE (V^^l-V 


92CS-39350 

Fig. 10- Typical common-base input (C/oo) or 
output (Cobo) capacitance character¬ 
istics {all types). 
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Power Transistors 


RCA9228A, RCA9228B, RCA9228C, RCA9228D File Number 1448 

RCA9229A, RCA9229B, RCA9229C, RCA9229D 

50-A Complementary High-Current, 

Medium-Voltage N-P-N and P-N-P Silicon 
Darlington Power Transistors 

TERMINAL DESIGNATIONS 

Features: 

■ 300 IV at 25° C case temperature 

■ 50-A rated collector current 

■ Hard glass passivation 

■ Wire-bonded construction 

Applications: 

■ Generai purpose 

■ Low-speed switching 
m DC motor control 


The RCA9228A, RCA9228B, RCA9228C. RCA9228D and 
the RCA9229A*. RCA9229B*, RCA9229C*, RCA9229D* are 
complementary n-p-n and p-n-p silicon Darlington tran¬ 
sistors designed for general-purpose amplifier and low- 
speed switching applications. The high gain of these 
devices makes it possible for them to be driven directly from 
integrated circuits. 

These devices are supplied in the JEDEC TO-204AE 
hermetic steel package. 

*The RCA9228A, RCA9228B, RCA9228C. RCA9228D and 
RCA9229A, RCA9229B, RCA9229C, RCA9229D were formerly 
RCA developmental nos. TA9228 and TA9229, respectively. 

MAXIMUM RATINGS, Absolute-Maximum Values 


VcBO. 

VcEo(SUS).. 

Vebo. 

Ic . 

Ib . 

Pt 

Tc<25«C. 

Tc > 25®C .Derate linearly 

Tstgi Tj... 

Tl 

At distances > 1/8 in. (3.17 mm) from case 
for 10 s max.. 

* For p-n-p devices, voltage and current values are negative. 



c 



92CS- 27516 


JEDEC TO-204AE 
(141 mil diameter pin isolation) 
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Power Transistors 


RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 


ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 25° C Unless Otherwise Specified 



TEST CONDITIONS 

LIMITS 


CHARACTERISTIC 

VOLTAGE 

CURRENT 

RCA9228A 

RCA9228B 

RCA9228C 

RCA9228D 

UNITS 

Vdc 

Adc 

RCA9229A* 

RCA9229B* 

RCA9229C* 

RCA9229D* 


VCE 

Vbe 

Ic 

Ib 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



50 




— 

0.5 

— 

— 

_ 

— 

— 

— 


ICEO 

70 




— 

— 

— 

0.5 

— 

0.5 

— 

— 

mA 

90 




— 

— 

— 

— 

— 

— 

— 



110 




— 

— 

— 

— 

— 

— 

— 

0.5 


Iebo 


-5 



— 

5 

— 

5 

— 

5 

— 

5 

mA 

VcEo(SUS) 

a 


O.lb 


60 

— 

80 

— 

100 

_ 

120 

— 

V 


3 


25 


2000 

— 

2000 

— 

2000 

— 

2000 

— 


npE 

5 


50 


400 

— 

400 

— 

400 

— 

400 

— 


VBE(sat) 



25 

0.2 

— 

3 

— 

3 

— 

3 

4.5 

— 

3 

V 



50 

0.3 

— 

4.5 

— 

4.5 

— 

— 

4.5 


VcE(sat) 



25 

0.25 

_ 

2.5 

_ 

2.5 

_ 

2.5 

— 

2.5 

V 



50 

0.5 

— 

3.5 

— 

3.5 

— 

3.5 

— 

3.5 

IS/b 

30 




10 


10 


10 


10 


A 

t = 0.5 sec. 














Cobo 














VcB= 10 V 














RCA9228A,B,C,D 





Typ. 300 

Typ. 300 

Typ. 300 

Typ. 300 

PF 

RCA9229A,B,C,D 





Typ. 600 

Typ. 600 

Typ. 600 

Typ. 600 

hfeatf = 1 MHz 





Typ. 5 

Typ. 5 

Typ. 5 

Typ. 5 


Rftjc 


_ 1 


_ 


0.416 


0.416 


0.416 


0.416 

°C/W 


• For p-n-p devices, voltage and current values are negative. 


8 CAUTION: Sustaining voltage Vceo(sus) MUST NOT be measured on a curve tracer. 


b Pulsed: Pulse duration = 300 ps, duty factor < 2%. 



Fig. 1 - Schematic diagram for RCA9228A, RCA9228B, 
RCA9228C, RCA9228D. 



Fig. 2 - Schematic diagram for RCA9229A, RCA9229B. 
RCA9229C, RCA9229D. 
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2-761 


Fig. 3 - Maximum operating areas for all types. 
























Power Transistors 


RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 




Fig. 4 - Current derating curve for all types. Fig. 5 - Power derating curve for all types. 



Fig. 6 - Typical dc beta characteristics for all types. 



92CS-42i55 


Fig. 7 - Typical collector-to-emitter saturation voltage 
characteristics for RCA9228A, HCA9228B, RCA9228C 
and RCA9228D. 



BASe-TO-EMITTER SATURATION VOLTAGE ( Vsg sof)-V 

92CS-422S6 

Fig. 8 - Typical base-to-emitter saturation voltage characteristics 
for RCA9228A, RCA9228B, RCA9228C and RCA9228D. 
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Power Transistors 


RCA9228A, RCA9228B, RCA9228C, RCA9228D 
RCA9229A, RCA9229B, RCA9229C, RCA9229D 



COLLCCTOR-TO-EMITTER SATURATION VOLTAGE (Vce sot)—V 

9^cs-4^^se 

Fig. 9 - Typical collector-to-emitter saturation voltage 
characteristics for .^CA9229A, RCA9229B, RCA9229C 
and RCA9229D. 



BASE-TO-EMITTER SATURATION VOLTAGE (Vg£ sot)-V 

92CS 42259 

Fig. 10 - Typical base-to-emitter saturation voltage characteristics 
for RCA9229A, RCA9229B, RCA9229C and RCA9229D. 
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Power Transistors 


TIP29, TIP29A, TIP29B, TIP29C 


File Number 990 


Epitaxial-Base, Silicon N-P-N 
VERSAWATT Transistois 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 30 W at 25°C case temperature 
• 3 A rated collector current 

■ Min. U of 3 MHz at 10 V, 200 mA 

■ Designed for complementary use with TIP30-series p-n-p types* 


The RCA-TIP29, TIP29A, TIP29B. and TIP29C are epitaxial- 
base, silicon n-p-n transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli¬ 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP30 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP30-series devices are given in 
RCA data bulletin File No. 988 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


TIP29 

VcBo. 40 

VcEO. 40 

Vebo. 5 

Ic. 3 

Ib. 1 

Pt: 

AtTc<25°C. 30 

At Ta < 25°C. 2 

AtTc>25°C .Derate linearly _ 

Tstg.Tj.. 


Tl (During soldering); 

At distance 1/8 in. (3.17 mm) 
from case for 10 s max. 


TIP29A 

60 

60 

5 

3 

1 


TIP29B 

80 

80 

5 

3 

1 


TIP29C 

100 V 

100 V 

5 V 

3 A 

1 A 


30 
2 

_0.24 _W/°C 

_-65 to 150_ °C 


30 30 W 

2 2 W 


235 


°C 
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Power Transistors 


TIP29, TIP29A, TIP29B, TIP29C 

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C unless otherwise specified 


TEST COND. 


CHARAC¬ 

TERISTIC 

VOLT¬ 

AGE 

Vdc 

CUR. 

RENT 

A dc 

TIP29 

1 _ 

TIP29A 

TIP29B 

TIP29C 


VcE 

•c 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

>CEO 

lB=0 

30 

60 


- 

0.3 

- 

0.3 

- 

0.3 

- 

0.3 

'CES 

Veb=0 

40 

60 

80 

100 


- 

0.2 

- 

0.2 

- 

0.2 

- 

0.2 

• ebo 

VbE=-5V 


0 

- 

1 

- 

1 

- 

1 

- 

1 


VcEO(sus) 


0.03a 40 b 


vcE(sat) 

Ib= 

0.125A 

^fe 

f-1 kHz 

|hfe| 
f=1 MHz 

^ON 

(td+M 

Vcc= 

30V 

Rl=3012 


0.7 - 0.7 - 0.7 


1 0.4 (typ.) 0.4 (typ.) 0.4 (typ.) 0.4 (typ.) 

I I I I 


1.2 (typ.) 


® Pulsed, pulse duration = 300 ps, duty factor ^ 2%. 

b CAUTION: Sustaining voltage, VcEO^sus), MUST NOT be measured on a curve tracer 














CURRENT TRANSFER RATIO (hpEJ 


Power Transistors 


TIP29, TIP29A, TtP29B, TIP29C 
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Fig. 1 — Maximum operating areas for all types. 



92CS-19663 


Fig.2 — Derating curve for 
all types. 



Fig. 3 — Typical dc beta characteristics 
for TIP29. TIP29A, and TIP29B. 



Fig. 4 — Typical dc beta characteristics 
for TIP29C. 



































































































Power Transistors 


TIP29, TIP29A, TIP29B, TIP29C 


input: 

HEWLETT-PACKARD 
MODEL N0.2IAA OR 
EQUIVALENT 



INPUT FROM 
PULSE GENERATOR 
(PULSE DURATION* 
20/xS;REP. RATE* 


Vbb = -^4 5V Vcc=-30V 



'ADJUST Rb for Ib 2 AND Rc FOR Ic 

'•Bi and Ib2 measured with TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


92CS-24T96 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 
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Power Transistors 


TIP30, TIP30A, TIP30B, TIP30C 


File Number 988 


Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 30 W at 25°C case temperature 

■ 3 A rated collector current 

■ Min. U of 3 MHz at -10 I/, -200 mA 

■ Designed for complementary use with TIP29-series n-p-n types* 


The RCA-TIP30, TIP30A. TIP30B, and TIP30C are epitaxial- 
base, silicon p-n-p transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli¬ 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP29 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP29-series devices are given in 
RCA data bulletin File No. 990 


TERMINAL DESIGNATIONS 


c 


1- 

...i 

(FLANGE) 

O 


=L.. f-' 



__ 



,_ 



TOP 

VIEW 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP30 

TIP30A 


TIP30B 

TIP30C 


VcBO . 

-40 

-60 


-80 

-100 

V 

VcEO. 

-40 

-60 


-80 

-100 

V 

Vebo . 

-5 

-5 


-5 

-5 

V 


-3 

-3 


-3 

-3 

A 


-1 

-1 


-1 

-1 

A 

Pt: 







At Tc < 25°C . 

30 

30 


30 

30 

W 

At Ta < 25'’C. 

2 

2 


2 

2 

W 

At Tc > 25®C.Derate linearly 



_ 0.24 _ 



.W/°C 




-65 to 150 _ 



. °C 

Tl (During soldering): 







At distance 1/8 in. (3.17 mm) 







from case for 10 s max. 



_ 235 _ 



. °c 


2-768 














Power Transistors 


TIP30, TIP30A, TIP30B, TIP30C 


ELECTRICAL CHARACTERISTICS, Af Case Temperature (Tc) - 25^C unless otherwise specified 



® Pulsed, pulse duration = 300 jUS, duty factor ^ 2%. 

b CAUTION: Sustaining voltage, MUST NOT be measured on a curve tracer, 


























Power Transistors 


TIP30, TIP30A, TIP30B, TIP30C 



CASE TEMPERATURE (Tc )-25*C 
(CURVES MUST BE DERATED LINEARLY 
WITH INCREASE IN TEMPERATURE) 


COLLECTOR-TO- EMITTER VOLTAGE (Vcg)— V 


Fig. 1 — Maximum operating areas for all types. 


og note: current derating at constant voltage 
Pg APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION 
iQ§ OF MAXIMUM-OPERATING-AREA CURVES DO 

iOq not derate the specified value for ic max. 




CASE temperature <Tc)-*C 

Fig.2 — Derating curve for 
all types. 


< ^00hCASE temperatureT; 


11-collector-TO- emitter voltage ( VrF)'-4V - 


— CASL '^^mperature — 



collector current (Ic)-A 


Fig. 3 — Typical dc beta characteristics 
for TIP30, TIP30A, and TIP30B. 


Fig. 4 — Typical dc beta characteristics 
for TIP30C. 










































Power Transistors 


TIP30, TIP30A, TIP30B, TIP30C 


Vbb=+45V Vcc’-30V 



20^$; REP. RATE -- 

IkHi) ‘ADJUST Rb FOR 102 and Rc POR'C 

*Ib, and Ib, measured with TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


9205-24796 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 



Fig. 6 — Oscilloscope display for measurement 
of switching times. 


Power Transistors 


TIP31,TiP31A, TIP31B, TIP31C 


File Number 991 


Epitaxial-Base, Silicon N-P-N 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 40 W at 25°C case temperature 

■ 5 A rated collector current 

■ Min. h of 3 MHz at 10 V, 500 mA 

■ Designed for complementary use with TIP32-series p-n-p types* 


The RCA-TIP31, TIP31 A, TIP31B. and TIP31C are epitaxial- 
base, silicon n-p-n transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli¬ 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP32 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP32-series devices are given in 
RCA data bulletin File No. 987 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VcBO. 

VcEO. 

Vebo. 

Ic. 

Ib. 

Pt: 

At Tc<25°C. 

AtTA<25°C. 

At Tc > 25°C.Derate linearly 

Tstg.Tj. 

Tl (During soldering): 

At distance 1/8 in. (3.17 mm) 

from case for 10 s max. 


TIP31 

40 

40 

5 

5 

1 

40 

2 


TIP31A 

60 

60 

5 

5 

1 


TIP31B 

80 

80 

5 

5 

1 


TIP31C 


100 V 

100 V 

5 V 

5 A 

1 A 


40 
2 

_ 0.32 __W/°C 

_-65 to 150_°C 


40 40 W 

2 2 W 


235 


°C 
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Power Transistors 









































Power Transistors 


TIP31, TIP31A, TIP31B, TIP31C 



9ZCS-26826 


Fig. 1 — Maximum operating areas for all types. 



92CS-19663 


Fig.2 — Derating curve for 
all types. 



Fig. 3 — Typical dc beta characteristics 
for TIP31. TIP31A. and TIP31B. 



Fig. 4 — Typical dc beta characteristics 
for TIP31C. 



































































Power Transistors 


TIP31, TIP31A, TIP31B, TIP31C 


VbB = ~4 5V Vcc=+30V 


input; Q Q output to 

Hrw[ rTT-PflrKARn I I OSCIILOSCOPF 



(PULSE DURATION" ■=■ 
20/is;REP. RATE" 


*ADJUST Rb F=0R Ib 2 AND Rc FOR Ic 

‘Ib and Ibj MEASURED WITH TEKTRONIX CURRENT PROBE 

P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


9ecs-2-*985 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 
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Power Transistors 


TIP32, TIP32A, TIP32B, TIP32C 


File Number 987 


Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 40 W at 25°C case temperature 
m 5 A rated collector current 

■ Min. fj of 3 MHz at-10 V, -500 mA 

■ Designed for complementary use with TIP31-series n-p-n types* 


The RCA-TIP32, TIP32A, TIP32B, and TIP32C areepitaxial- 
base, silicon p-n-p transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli¬ 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP31 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP31-series devices are given in 
RCA data bulletin File No. 991 


TERMINAL DESIGNATIONS 


c 


1- 


IFLANGE) 

O 


-^ 

..£7' 


TOP 

VIEW 

^ 1 

t-s 


92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP32 

TiP32A 


TIP32B 

TIP32C 


VcBO . 

-40 

-60 


-80 

-100 

V 

VcEO . 

-40 

-60 


-80 

-100 

V 

Vebo . 

-5 

-5 


-5 

-5 

V 


-5 

-5 


-5 

-5 

A 


-1 

-1 


-1 

-1 

A 

Pt: 







At Tc < 25°C. 

40 

40 


40 

40 

W 

At Ta < 25°C. 

2 

2 


2 

2 

W 

At Tc > 25°C.Derate linearly 



_ 0.32 _ 



-W/X 




-65 to 150 _ 



_ °C 

Tl (During soldering): 







At distance 1/8 in. (3.17 mm) 







from case for 10 s max. 



_ 235 _ 



_ °C 














Power Transistors 




























Power Transistors 


TIP32, TIP32A, TIP32B, TIP32C 



92CS-28825 

Fig. 1 — Maximum operating areas for all types. 



92CS-I9663 


Fig.2 — Derating curve for 
all types. 



Fig. 3 — Typical dc beta characteristics 
for TIP32, TIP32A, and TIP32B. 



Fig. 4 — Typical dc beta characteristics 
for TIP32C. 















































Power Transistors 


TIP32, TIP32A, TIP32B, TIP32C 


Vbb**4.5V Vcc'-30V 



20^»:REP. RATE = 

I kH*) ’‘ADJUST Rb for Ib 2 AND Rc FOR (c 

*Ibi and Ib, measured with TEKTRONIX CURRENT PROBE 
' ^ P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 


92CS-24796 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 



2 


Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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Power Transistors . ... . . . 

TIP41, TIP41A, TIP41B, TIP41C File Number 992 


Epitaxial-Base, Silicon 
N-P-N VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 


Features: 

■ 65\N at 25°C case temperature 
m 7 A rated collector current 

■ Min. h of 3 MHz at 10V, 500 mA 

■ Designed for complementary use with TIP42-series p-n-p types* 


The RCA-TIP41, TIP41 A, TIP41B, and TIP41C are epitaxial- 
base silicon n-p-n transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli¬ 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP42-series. They 
differ from each other in voltage ratings. They are supplied 
in the JEDEC TO-220AB (VERSAWATT) plastic package. 

* Technical data for the TIP42-series devices are given in 
RCA data bulletin File No. 996 


TERMINAL DESIGNATIONS 


c 


- 

rt 

(FLANGE) 

O 




TOP 

VIEW 

^.fs ' 


92CS-39969 


JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 





TIP41 

TIP41A 


TIP41B 

TIP41C 


VcBO . 



40 

60 


80 

100 

V 

VcEO . 



40 

60 


80 

100 

V 

Vebo . 



5 

5 


5 

5 

V 

Ic. 



7 

7 


7 

7 

A 

ICM. 



10 

10 


10 

10 

A 

Ib. 



3 

3 


3 

3 

A 

Pt: 









AtTc<25°C. 



65 

65 


65 

65 

W 

At Ta<25°C. 



2 

2 


2 

2 

W 

AtTc>25°C. 


... Derate linearly at _ 



_ 0.52 _ 



_W/°C 






-65 to 150 _ 



W 

Tl (During soldering): 









At distances 1/8 in. 

(3.17 mm) 







from case for 10 s max. ... 




_ 235 _ 



_ °C 
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Power Transistors 


TIP41, TIP41A, TIP41B, TIP41C 

ELECTRICAL CHARACTERISTICS, At Case Temperature <Tc)=2S°C _ 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 1 

Units 

Voltage 

Vdc 

Current 

Adc 

TIP41 

TIP41A 

TIP41B 

TIP41C 

■S9 

•c 



HJJQjjl 




Min. 

U25I 

'CEO 

Ib=o 

■E9|| 


■ 

0.7 

B 

0.7 

_ 

0.7 

_ 

0.7 

mA 

'CES 

Vbe=0 

■ 

■ 

1 

0.4 

1 

0.4 

1 

0.4 

1 

0.4 

mA 

'ebo 

Vbe=-5 V 


0 

B 

B 

B 

B 

B 

B 

B 

B 

mA 

VcEO^sus) 

Ib=o 


0.03a 

40^ 

B 

60^ 

B 

80^ 

- 

100^ 

B 

V 

•^FE 

m 

0.3a 

3a 

30 

15 

150 

30 

15 

150 


150 

30 

15 

150 


< 

DO 

m 

4 

ea 

- 

IQI 

- 

2.2 

- 


- 


a 

VQB(sat) 

Ib=0.6 A 


ea 

B 


- 

2 

- 

2 

- 

2 

V 

hfe 

f=1 kHz 

10 

0.5 

20 

- 

20 

- 

20 

- 

20 

B 

B 

|hfel 
f=1 MHz 

10 

0.5 

3 

B 

3 

- 

3 

- 

3 

- 


tON 

Vcc=30 V, 
Rl_=5 12, 

IB‘| = Ib2=0-6 a 


6 

0.6 

typ) 

0.6 

typ.) 

0.6 

typ.) 

1 

0.6 

typ.) 

MS 

^OFF 

Vpp=30 V, 
R|_=5 12, 
Ibi=Ib2"0-6 a 

■ 










R0JC 

R0JA 



B 

1.92 

62.5 

B 

1.92 

62.5 

_ 


B 

1.92 

62.5 

OC/W 


^ Pulsed, pulse duration = 300 /iS, duty factor < 2%. 

^CAUTION: Sustaining voltage, ^c£q(sus), MUST NOT be measured on a curve tracer. 
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Power Transistors 


TIP41, TIP41A, TIP41B, TIP41C 





VCEO (MAX)-eOVdlPAIA) 

2h3 ''CEO (WAX) » 80V(TIP4IB) 

: VcEO (MAX) -lOOVdlPAlC) 

2 4 6 8 2 4 6 8 2 4 6 8 

COLL EC TOR-TO-EMITTER VOLTAGE (Vq£)-V 

92CS-28979 

Fig. 1 — Maximum operating areas for all types. 



Fig. 2 — Derating curves for all types. 




Fig. 3 — Typical dc beta characteristics 
for all types. 



92CS-23397 

Fig. 4 — Circuit used to measure saturated 
switching times for all types. 


Fig. 5 — Oscilloscope display for measure¬ 
ment of switching times. 
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_____Power Transistors 

File Number 996 TIP42, TIP42A, TIP42B, TIP42C 


Epitaxial-Base, Silicon P-N-P 
VERSAWATT Transistors 

For Power-Amplifier and High-Speed-Switching Applications 

Features: 

■ 65 W at 25°C case temperature 
• 7 A rated collector current 

■ Min. fj of 3 MHz at 10 V, 500 mA 

■ Designed for complementary use with TIP41-series n-p-n types* 



The RCA-TIP42, TIP42A, TIP42B, and TIP42C are epitaxial- 
base, silicon p-n-p transistors intended for a wide variety of 
switching and amplifier applications, such as series and 
shunt regulators and driver and output stages of high-fideli¬ 
ty amplifiers. These power transistors are designed for 
complementary use with devices in the TIP41 series. They 
differ from each other in voltage ratings. 

They are supplied in the JEDEC TO-220AB (VERSAWATT) 
plastic package. 

* Technical data for the TIP41-series devices are given in 
RCA data bulletin File No. 992 


TERMINAL DESIGNATIONS 


c 


'- 


(FLANGE) 

O 




TOP 

VIEW 



92CS-39969 

JEDEC TO-220AB 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP42 

TIP42A 


TIP42B 

TIP42C 


VcBO. 

-40 

-60 


-80 

-100 

V 

VcEO. 

-40 

-60 


-80 

-100 

V 

Vebo. 

-5 

-5 


-5 

-5 

V 


-7 

-7 


-7 

-7 

A 


-10 

-10 


-10 

-10 

A 


-3 

-3 


-3 

-3 

A 

Pt: 







At Tc<25°C. 

65 

65 


65 

65 

W 

At Ta<25°C. 

2 

2 


2 

2 

W 

At Tc > 25°C.Derate linearly at 



_ 0.52 _ 



_W/°C 




-65 to 150 _ 



_ °C 

Tl (During soldering); 







At distance 1/8 in. (3.17 mm) 







from case for 10 s max. 



_ 235 _ 



_ °C 
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Power Transistors 


TIP42, TIP42A, TIP42B, TIP42C 



COLLECTOR-TD-EMITTER VOLTAGE (Vj,g)-V 
Fig. 2 — Maximum operating areas for all types. 



Fig. 3 — Typical dc beta characteristics 
for TIP42, TIP42A. and TIP42B. 


92CS-I9S76RI 


INPUT: 

PULSE GENERATOR 
TEKTRONIX TYPE 114, 
OR EQUIVALENT 



» Rc IS CHOSEN FOR Iq 

A Vee and are MEASURED FOR Xb, AND IB 2 
IBi and Ib2 are MEASURED WITH TEKTRONIX 
CURRENT PROBE P-6019 

AND TYPE 134 AMPLIFIER,OR EQUIVALENT 92CS-233S8RI 

Fig. 5 — Circuit used to measure saturated 
switching times for all types. 



Fig. 4 — Typical dc beta characteristics 
for TIP42C. 



Fig. 6 — Oscilloscope display for measurement 
of switching times. 
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Power Transistors 


TIP47, TIP48, TIP49, TIP50 


File Number 978 


High-Voltage Silicon 
N-P-N Transistors 

For High-Speed Switching and Linear-Amplifier Applications 


Features: 

■ VERSAWATT package 

■ Maximum safe-area-of-operation curves 


TERMINAL DESIGNATIONS 


The TIP47, TIP48, TIP49, and TIP50 are silicon n-p-n 
transistors. Typical applicationsforthese transistors Include 
high-voltage switches, switching regulators, TV horizohtal- 
deflection circuits, power supplies, and TV audio-output 
circuits. They are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 



MAXIMUM RATINGS, Absolute-Maximum Values: 


JEDEC TO-220AB 




TIP47 

TIP48 


TIP49 

TIP50 


VcBO . 


350 

400 


450 

500 

V 

VcEo(sus). 


250 

300 


350 

400 

V 

Vebo. 


5 

5 


5 

5 

V 

Ic. 


1 

1 


1 

1 

A 

ICM. 


2 

2 


2 

2 

A 

Ib. 

Pt: 


0.6 

0.6 


0.6 

0.6 

A 

Tc up to 25°C. 

Tc above 25°C_ 

.Derate linearly 

40 

40 

_ 0.32 _ 

40 

40 

W 

_W/°C 

Ta ud to 25°C. 




_ 1.8 _ 



_ W 


Tstg 

Tl: 


At distance > 1/8 in. (3.17 mm) 
from seating plane for 10 s max. .. 


. -65 to 150 , 


. 235 . 


°C 















Power Transistors 


TIP47, TIP48, TIP49, TIP50 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 25°C unless otherwise specified 



3 Pulsed, pulse duration = 300 /is, duty factor < 2%.. 

b CAUTION: Sustaining voltage, VcEO(^^^^> MUST NOT be measured on a curve tracer. 
c See Fig. 8. 
d Ibi = IB2 = 0-1 A. 
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Power Transistors 


TIP47, TIP48, TIP49, TIP50 



92CS-28656RI 


Fig. 1 — Maximum operating areas for all types. 



CASE TEMPERATURE (Tc) — *C 

92CS-24II<* 

Fig.2 — Derating curve for all types. 



92CS-28659 

Fig. 3 — Typical saturation-voltage characteristics 
for all types. 



Fig. 4 — Typical dc beta characteristics 
for all types. 



92CS-34055 

Fig.5 — Typical gain-bandwidth characteristics 
for all types. 
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Power Transistors 


TIP47, TIP48, TIP49, TIP50 



Fig. 6 — Typical base-to-emitter voltage vs. 
collector current. 


Vcc 



Fig. 7 — Circuit used to measure saturated switching times. 



Fig. 8 — Phase relationship between input and output currents, showing 
reference points for specification of switching times. 
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Power Transistors 


TIP100, TIP101, TIP102 File Number 1153 

8-Ampere N-P-N Darlington 
Power Transistors 

60, 80, and 100 Volts, 80 Watts 
Gain of 1000 at 3 A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers ■ Series and shunt regulators 


TERMINAL DESIGNATIONS 



JEDEC TO-220AB 


The TIP100, TIP101 and TIP102 are monolithic n-p-n 
silicon Darlington transistors designed for low- and medium- 
frequency power applications. The construction of these 
devices provides good forward-bias second-breakdown 
capability; their high gain makes it possible for them to be 
driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, A6so/t/fe-Max/mt/m Values: 


^CBO. 

VceqIsus). 

^EBO. 

'c. 

'cm. 

*B . 

Pt= 

Tq up to 25°C. 

Tq above 25°C.Derate linearly at 

''’stg' '''j. 

■’’l 

At distance ^1/8 in. (3.17 mm) from case for 10 s max. 


TIP100 

TIP101 

TIP102 


60 

80 

100 

V 

60 

80 

100 

V 




V 


8 


A 


15 


A 




A 


_ 80_ 


W 

W/OC 

OC 

OC 


_0.64 _ 



. -65 to 150 . 



_ 235 _ 



2-790 















Power Transistors 


TIP100, TIP101,TIP102 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tq) = 250C 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 

Adc 

TIP100 

TIP101 

TIP102 

VcE 

Vqe 

•c 

•b 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

'CBO 

Ie = o 

60 

80 

100 




- 

50 

- 

50 

- 

50 

ma 

'CEO 

30 

40 

50 



0 

0 

0 

- 

50 

- 

50 

- 

50 

•ebo 


-5 

0 


- 

8 

- 

8 

- 

8 

mA 




0.03b 

0 

60 

- 

80 

- 

100 

- 

V 

hpE 

4 

4 


3b 

8b 


1000 

200 

20,000 

1000 

200 

20,000 

1000 

200 

20,000 


Vbe 

4 


8b 


- 

2.8 

- 

2.8 

- 

2.8 

V 

VQglsat) 



3b 

8b 

0.006 

0.08 

- 

2 

2.5 

_ 

2 

2.5 

- 

2 

2.5 

Vp 



-10 


- 

2.8 

- 

2.8 

- 

2.8 

td' 

tr' 

ts' 

tfC 



8 

8 

8 

8 

o o o o 
b b b b 
00 00 00 00 

o. a 

0.035 typ. 

0.35 typ. 

1.8 typ. 

2.45 typ. 

0.035 typ. 

0.35 typ. 

1.8 typ. 

2.45 typ. 

0.035 typ. 
0.35 typ. 

1.8 typ. 
2.45 typ. 

JUS 

'S/b 

t=0.15s non¬ 
rep. pulse 

40 




2 

- 

2 

- 

2 

- 

A 

Rejc 





- 

1.56 

- 

1.56 

- 

1.56 

OC/W 


® VcB value. b Pulsed: Pulse duration = 300 /lis, duty factor ^2%. ®Vqq=40V ~ ~*B 2‘ 




Tig. 2 — Derating curve for all types. Fig. 3 — Typical dc-beta characteristics for all types. 
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Power Transistors 


TIP100, TIP101, TIP102 


g CASE TEMPERATURE(Tc)»25*C 
(CURVES MUST BE DERATED 



I 10 100 1000 

COLLECTOR-TO-EMITTER VOLTAGEV 

92CM-3II25RI 

Fig. 4 — Maximum operating areas for all types (Tq = 2^C). 



20^5 NEGATIVE VOLTAGE 
REP. RATE = 200 Hr 

Ig, AND Xb2 are MEASURED WITH TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 

92CS-3II26 

Fig. 5 — Circuit used to measure saturated switching 
times. 



Fig. 6 — Phase relationship between input current 
and output current showing reference 
points for specification of switching 
times. 
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Power Transistors 


File Number 1336 


TIP110,TIP111,TIP112 


2-Ampere N-P-N Darlington 
Power Transistors 


TERMINAL DESIGNATIONS 


For Low and Medium Frequency Power 
Switching, Hammer Driver, Audio Amplifier, and 
Series and Shunt Regulator Applications 

Features: 

■ Operates from 1C without predriver 

■ Gain of 1000 at 1A 

■ Low ieakage at high temperatures 

■ Designed for compietementary use with TIP-115, 116, and 117 

■ Hard glass passivation 

■ Wire-bonded construction 


o 


r 


t; 


92CS-39969 


JEDEC TO-220AB 



The TIP110, TIP111 and TIP112 series monolithic n-p- 
n silicon Darlington transistors are designed for low and 
medium frequency power applications. The construction of 
these devices provides good forward-bias second-break¬ 
down capability: their high gain makes it possible for them 
to be driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB 
(VERSAWATT) plastic package. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute Maximum Values: 


TIP110 TIP111 TIP112 UNITS 


VCBO. 

VCEO(sus) . 

vebo. 

'C. 

•cm. 

'B. 

Pt: 

Tc up to 25®C.. 

Tq above 25® C . Derate linearly at 

^stg- Tj. 

Tl 

At distance 1/8 in. (3.17 mm) from case for 10 s max. 


60 80 100 

60 80 100 

_ 5 _ 

_ 2 _ 

_ 4 _ 

_ 0.05 _ 

_ 50 _ 

_ 0.4 _ 

_ -65 to 150 _ 

- 260 -;- 


V 

V 

V 
A 
A 
A 

W 

W/®C 

®C 

®C 


2-793 

















Power Transistors 


TIP110, TIP111,TIP112 


ELECTRICAL CHARACTERISTICS, At Case Temperature {Tc) =25° C 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Voltage 

Vdc 

Current 

Adc 

TIP110 

TIP111 

TIP112 

VCE 

Vbe 

ic 

IB 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

ICBO 
lE= 0 

60a 

80a 

lOOa 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

mA 

'CEO 

B| 

■ 

■ 

0 

0 

0 

■ 

2 

■ 

2 

■ 

2 

Iebo 

- 

-5 

0 

- 

- 

2 

- 

2 

- 

2 

mA 

VCEO(sus) 

- 

- 

0.03b 

0 

60 

- 

80 

- 

100 

- 

V 

hpE 

B 

B 

1b 

2b 

B 

1000 

500 

B 

1000 

500 

B 

1000 

500 

B 

■ 

Vbe 

D 

- 

Q 


- 

2.8 

- 

El 

- 

2.8 

■ 

VcE(sat) 

_ 

_ 

mm 


_ 

2.5 

— 

2.5 

— 

2.5 

^obo 

loa 

- 

- 

- 

- 

100 

- 

100 

B 

100 

pf 

|hfel 

f = 1.0 mHz 

10 

- 

0.75 

B 

25 TYP. 

25 TYP. 



IS/b 

t = 0. 5 s non¬ 
rep. pulse 

40 

- 

- 

■ 

1.25 

- 

1.25 

- 


■ 

B 

RffjC 

- 

- 

- 

- 

- 

2.5 

- 

2.5 

- 

ra 

°c/w 

R^ja 

- 

- 

- 

- 

- 

62.5 

- 

62.5 

- 

62.5 


® VcB value. b Pulsed: Pulsed duration = 300 //s, duty factor <2%. 



Fig. 2 - Derating curve for all types. 



Fig. 3 - Typical dc-beta characteristics for aii types. 
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Power Transistors 


TIP110,TIP111,TIP112 


CASE TEMPERATURE{Tc)-25»C 

(CURVES MUST BE DERATED 
LINEARLY WITH INCREASE 
IN TEMPERATURE) 



10 100 
COLLECTOR-TO-EMITTER VOLTAGE(Vcg)- 


Fig. 4 - Maximum operating areas for all types {Tq 


92CM-54S29 

= 25° C). 




92CS-34525 


Fig. 5 - Typical saturation characteristics for all types 



92CS-3492r 



Fig. 7 - Typical common-base input (C/^q) or Fig. 8 - Typical saturated switching 

output {C Q ^q) capaci stance characteristics {all types), 

characteristic {all types). 
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Power Transistors 




td-A-B t,-X-Y 
t, - B-C tf - Y-Z 
^transition * 

NOTE; TRANSITION TIME 
FROM 90% Ib^ to 90% 1^2 MUST 
BE LESS THAN 0.S lit. 


92CS-3038IR2 


Fig. 10-Phase relationship between input and 
output currents showing reference points 
for specification of switching times. 
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Power Transistors 


File Number 1387 


TIP115, TIP116, TIP117 


2-Ampere P-N-P Darlington 
Power Transistors 


TERMINAL DESIGNATIONS 


For Low and Medium Frequency Power 
Switching, Hammer Driver, Audio Amplifier, and 
Series and Shunt Regulator Applications 

Features: 

■ Operates from 1C without predriver 

■ Gain of 1000 at 1A 

■ Low leakage at high temperatures 

■ Designed for completementary use with TIP110, TIP111 and TIP112 

■ Hard glass passivation 

■ Wire-bonded construction 



92CS-39969 


JEDEC TO-220AB 


The TIP115, TIP116, and TIP117 series are monolithic 
p-n-p silicon Darlington transistors designed for low and 
medium frequency power applications. The construction of 
these devices provides good foward-bias second-breakdown 
capability; their high gain makes it possible for them to be 
driven directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 



Fig. 1 - Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute Maximum Values: 


VCBO. 

VCEO(SUS) . 

VEBO. 

IC. 

ICM. 

IB. 

Pt: 

Tc up to 25®C. 
Tc above 25® C 

Tstg, Tj. 

Tl 


TIP115 TIP116 TIP117 

. 60 80 100 

. 60 80 100 

. . 5 __ 

. . 2 _ 

. . 4 _ 

. .0.05_ 

. . 50 _ 

Derate linearly at . 0.4 _ 

. .-65 to 150_ 

260 _ 


UNITS 

V 

V 

V 
A 
A 
A 

W 

W/®C 

®C 


At distance 1/8 in. (3.17 mm) from case for 10 s max. 


C 


















Power Transistors 


TIP115, TIP116, TIP117 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

— 

UNITS 

Voltage 

Vdc 

Current 

Adc 

TIP115 

TIP116 

TIP117 

VCE 

Vbe 

Ic 

IB 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

ICBO 

lE = 0 

-60a 

-80a 

-lOOa 

- 

- 

- 

- 

-1 

- 

-1 

- 

-1 

mA 

ICEO 

-30 

-40 

-50 

- 

- 

0 

0 

0 

- 

-2 

- 

-2 

- 

-2 

Iebo 

— 

5 

0 

— 

— 

-2 

— 

-2 

— 

-2 

mA 

VCEO{SUS) 

— 

— . 

-0.03b 

0 

-60 

— 

-80 

— 

-100 

— 

V 

hFE 

-4 

-4 

— 

-1b 

-2b 

— 

1000 

500 

— 

1000 

500 

-- 

1000 

500 

— 

- 

Vbe 

-4 

— 

-2b 

— 

— 

-2.8 

— 

-2.8 

— 

-2.8 

V 

VcE(sat) 

— 

— 

-2b 

-0.008 

— 

-2.5 

— 

-2.5 

— 

-2.5 

Cobo 

-10a 

— 

— 

— 

— 

100 

— 

100 

— 

100 

PF 

hte 

f = 1.0 mHz 

-10 

- 

-0.75 

- 

25 TYP. 

25 TYP. 

25 TYP. 

- 


-40 

- 

- 

■ 

-1.25 

- 


- 



B 

Rffjc 

— 

— 


— 

— 

wm 

— 


— 

IQ9 


R»ja 

— 

— 

— 

— 



- 


- 



® VcB value. 

b Pulsed: Pulsed duration = 300 pis, duty factor < 2%. 




Fig. 2 - Derating curve for all types. 


Fig. 3 - Typical dc-beta characteristics for all types. 
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Power Transistors 


TIP115,TIP116,TIP117 


O.OOI/iF 



Ql, Q2 = 
03 = 
04,05, 
06,07 = 


2N6354 

2N3762 

CA3725 OUAD 

TRANSISTOR 

ARRAY 


'n_r 

-20 
MIN 

FRE0= 500 Hz 


*THIS CONNECTION 
SHOULD BE MADE AS 
CLOSE AS POSSIBLE TO 
COLLECTOR OF 
TRANSISTOR UNDER TEST 


BATTERY SYMBOLS Vcc . Vbi . Vgg • 

Vb(clamp) indicate rigorously filtered 

VOLTAGE SOURCES AT THE CIRCUIT TERMINALS 
TO ACCOMODATE THE FAST AND tf TIMES 
AND HIGH CURRENTS PRESENT IN THE CIRCUIT. 

92CM-34847 


Fig. 9 - Circuit for measuring switching times. 



t(| - A-B t, - X-Y 
t, - B-C t| - Y-2 
^traniition " 

NOTE: TRANSITION TIME 
FROM 90% Ib., to 90% 102 MUST 
BE LESS THAN 0.5/!«- 


Fig. 10-Phase relationship between input and 
output currents showing reference points 
for specification of switching times. 
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Power Transistors 


File Number 998 


TIP120,TIP121,TIP122 


8-Ampere N-P-N Darlington 
Power Transistors 

60, 80, and 100 Volts, 65 Watts 
Gain of 1000 at 0.5 A 
Gain of 1000 at 3 A 
Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 





'- 

—, J. 

(FLANGE) 

O 



—: 



—^-- 




, _ 



TOP 

VIEW 


92CS-39969 

JEDEC TO-220AB 



The TIP120, TIP121 and TIP122 are monolithic n-p-n 
silicon Darlington transistors designed for low- and medium- 
frequency power applications. The construction of these 
devices provides good forward second-breakdown capabil¬ 
ity; their high gain makes it possible for them to be driven 
directly from integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) plastic package. 

The TIP120, TIP121 and TIP122 are n-p-n complements of 
the TIP125, TIP126 and TIP127 described in data bulletin 
File 997. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIPI 20 

TIP121 

TIP122 

VcBO. 

. 60 

80 

100 

Vcer(sus) 




Rre=100O . 

. 60 

80 

100 

VcEo(sus) . 

. 60 

80 

100 

VcEv{SUS) 




Vbe=-1.5V . 

. 60 

80 

100 

Vebo . 

. 5 

5 

5 

Ic . 

. 8 

8 

8 


. 10 

10 

10 

Ig^. 

. 0.25 

0.25 

0.25 

Ft 




TcUpto25°C . 

. 65 

65 

65 


Tc above 25° C . .Derate linearly at 0.52 

Tstg. T j . .-65 to 150- 

Tl 

At distances > 1/8 in. (3.17 mm) from 

case for 10 s max. .235- 


V 

V 

V 

V 

V 
A 
A 
A 


W/' 


°C 


2-801 
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Power Transistors 


TIP120, TIP121, TIP122 


ELECTRICAL CHARACTERISTICS, At Case Temperature (T(;)=25°C 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS ! 

UNITS 

Voltage 

Vdc 

Current 

A dc 

TIP120 

TIP121 

TIP122 

PH 

Eli 

m 

wm 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


WSM 

■■■ 

nm 



0.2 



Il_l_ 



'CBO 


■ 

■ 

H 



■ 

0.2 

B 

_ 


o 

II 

UJ 

IQ9 

■ 

■ 

■ 

Bl 

- 

■1 

- 

Hi 

0.2 

mA 













30 



0 


0.5 


- 


— 


‘CEO 

40 


n 

0 


- 


0.5 


- 



50 



0 


- 


- 


0.5 


•ebo 


-5 

0 


- 

2 

_ 

2 

- 

2 

mA 





0 

60 

- 

80 

- 

100 

- 

V 

hpE 

3 


3a 

__ 

1000 

- 

1000 

B 

1000 

- 


3 


0.5a 

■ 

1000 

- 

1000 

■ 

1000 

- 


Vbe 

3 


El 

m 

- 

2.5 

- 

2.5 

- 

2.5 

V 


■■■ 

___ 

msm 

0.0X2 

■■■Illl 

2 

_ 

2 

_ 

2 


VcE(sat) 

■ 

■ 


0.02 

^9 

3 

- 

3 

- 

3 

V 

‘^fe 

H 


■ 


1000 


1000 


1000 

■ 


f=1 kHz 

■■ 


■■ 










H 


II 

g 


■ 

20 


20 


Bi 

f=1 MHz 

■■ 


11 


■■ 







^obo 

■ 

■ 

■ 




■I 


in 


Bl 

VcB=10V 

■ 

■ 

■ 



200 

■ 

200 


200 


f=1 MHz 

■ 

■ 

^1 

im 

||||[| 






IB 

•s/b 


■ 

■ 

m 

■i 

n 


B 


mm 


t=0.5 s non¬ 

25 

■ 



MmM 


2.6 


2.6 



rep. pulse 


■ 

■ 

H 

■i 







^630 





- 

1.92 

- 

1.92 

- 

1.92 

_ 

OC/W 


^ Pulsed, pulse duration = 300 /is, duty factor < 2%. 



CASE TEMPERATURE (TqI-'C 

92CS- 20696fJI 


DC FORWARD-CURRENT TRANSFER RATIO (hpE) 

COLLECTOR-TO-EMITTER VOLTAGE (Vce)* 3V 1 

1 

— 

— 

-- 




□1 










_ 

_ 




_ 


_ 

_ 




— 




BSi^ 

S' 

-- 

— 

— 


-- 






— 

1 

ill 

■ 





7 I 





i 

S! 

■ 






vf AC'. 



m 







■1 


_ 1 rr1 




HB 

IB 

■ 

■1 

1 






r: 



II 

■ 







t 



I 

1 





0.1 





6 8 

10 




100 


COLLECTOR CURRENT (Ic) —A 


Fig. 2 — Derating curve for all types. 


Fig. 3 — Typical dc beta characteristics 
for all types. 
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Power Transistors 


TIP120, TIP121, TIP122 



92CS-28977 


Fig. 4 — Maximum operating areas for TIPI20 and TIPI21. 



92CS-28978 


Fig. 5 — Maximum operating areas for TIPI22. 
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BASE CURRENT (Igl 


Power Transistors 


TIP120, TIP121, TIP122 


□COLLECTOR CURRENT (Ig) » I A 
JCOLLECTOR-TO-EMITTER VOLTAGE (Vce)* 5 V 
ICASE TEMPERATURE (Tc)*25*C 



92CS-24609 

Fig. 6 — Typical small-signal current gain 
for all types. 
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COLLECTOR CURRENT dc) — A 

92CS-2490 

Fig. 7 — Typical saturation characteristics 
for all types. 




CASE TEMPERATURE (Tc) ■= 25*C 





COLLECTOR-TO-EMITTER VOLTAGE (Vce) — A 


Fig. 8 — Typical input characteristics 
for all types. 


Fig. 9 — Typical output characteristics 
for all types. 


' COLLECTOR-TO-EMITTER VOLTAGE (Vce) —3V 


COLLECTOR SUPPLY VOLTAGE (Vce) ' 20 V 




BASE-TO-EMITTER VOLTAGE(Vnp)—V 


COLLECTOR CURRENT (Ic)— A 


Fig. 10— Typical transfer characteristics 
for all types. 


Fig. 11 — Typical saturated switching characteristics 
for all types. 


















































Power Transistors 


File Number 997 


TIP125, TIP126, TIP127 


8-Ampere P-N-P Darlington 
Power Transistors 

—60, —80, and —100 Volts, 65 Watts 
Gain of 1000 at —3 A 
Gain of 500 at —0.75 A 

Features: 

■ Operates from 1C without predriver 

■ Low leakage at high temperature 

Applications: 

■ Power switching ■ Audio amplifiers 

■ Hammer drivers 

■ Series and shunt regulators 


TERMINAL DESIGNATIONS 




'- 

i-. 

(FLANGE) 

O 

TOP 

VIEW 



92CS-39969 



JEDEC TO-220AB 


The TIP125, TIP126 and TIP127 are monolithic silicon 
p-n-p Darlington transistors designed for low- and medium- 
frequency power applications. The high gain of these devi¬ 
ces makes it possible for them to be driven directly from 
integrated circuits. 

These devices are supplied in the JEDEC TO-220AB (VER- 
SAWATT) package. 

The TIP125, TIP126 and TIP127.are p-n-p complements of 
the TIP120, TIP121 and TIP122 described in data bul letin 
File 998. 



Fig. 1 — Schematic diagram for all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 



TIP125 

TIPI 26 

TIPI 27 

VcBO. 

. -60 

-80 

-100 

VcEo(SUS) .. 

. -60 

-80 

-100 

Vebo . 

. -5 

-5 

-5 


...... -8 

-8 

-8 


. -15 

-15 

-15 


. -0.25 

-0.25 

-0.25 

Pt 




Tc<25‘’C . 

. 65 

65 

65 

Tc>25°C ... 


n F9 




_-65 to 150_ 


Tl 




At distances > 1/8 in. (3.17 mm) from 




case for 10 s max. 


235 



2-805 


o o ^ 


















I^wer transistors 






































































_Power Transistors 

TIP125, TIP126, TIP127 


NOTE CURRENT DERATING AT CONSTANT 
VOLTAGE APPLIES ONLY TO THE DISSIPATION- 
LIMITED PORTION AND THE Is/b “LIMITED 
PORTION OF MAXIMUM OPERATING AREA 
CURVE. DO NOT DERATE THE 
SPECIFIED VALUE FOR !(; MAX 




WH 













0 25 50 75 lOO I25 I50 I75 200 

CASE TEMPERATURE (Tcl-'C 



COLLECTOR CURRENT(Iq)- 


— Dissipation derating curve for all types. 


Fig. 4 — Typical dc beta characteristics for all types. 


COLLECTOR-TO-EMITTER VOLTAGE (Vce)'-3V 




CASE TEMPERATURE 
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COLLECTOR-TO-EMITTER VOLTAGE (V^e;)—V 


- Typical transfer characteristics for all types. 


Fig. 6 — Typical output characteristics for all types. 
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COLLECTOR CURRENT (Ij. )- 


Fig. 7 — Typical saturated switching-time 
characteristics for all types. 






























VOLTAGE (Vce) 


Power Transistors 


TIP125, TIP126, TIP127 



<»?CS i<<S8/ 


Fig. 8 — Phase relationship between input current 
and output voltage showing reference 
points for specification of switching- 
times. 



20 ms negative voltage 

REP. RATE *200 Hi 

■* Ib| and Ib2 are measured with TEKTRONIX CURRENT 
PROBE P60I9 AND TYPE I34 AMPLIFIER.OR EQUIVALENT 

qZCS- 20944RI 

Fig. 9 — Circuit used to measure saturated 
switching-times. 
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Power Transistors 


File Number 1212 


TIP562, TIP563 


Silicon N-P-N 
Switching Transistors 

For Switching Applications in Industrial and Commercial 
Equipment 

Features: 

■ VcEo — 300 V and 400 V 

■ lc-10A 

■ Pj — 100 W 


TERMINAL DESIGNATIONS 


The TIP562 and TIP563 silicon n-p-n power jtransis- 
tors feature fast switching speeds, low saturation voltage, 
and high safe-operating-area (SOA) ratings. They are 
specially designed for converters, inverters, pulse-width- 
modulated regulators, and a variety of power-switching 
circuits. 

The TIP562 and TIP563 transistors are supplied in steei 
JEDFC TO-2D4AA hermetic packages. 



JEDEC TO-204AA 


TIP563 

400 

400 


Ic. 10_ 

IcM .. 15 - 

Ib. 2_ 

Pt: 

AtTcupto100°C . 100_ 

Tj.Tstg....-65 to +200 

Tl: 

At distances > 1/16, in. (1.58 mm) 

from case for 10 s max.. 200 _ 


MAXIMUM RATINGS, Absolute-Maximum Values: 

TIP562 


VcBo. 300 

VcEo<sus). 300 


V 

V 

V 
A 
A 
A 

W 

°C 


°C 



Fig. 1 - Dissipation derating curve. 



Fig. 2 - Typical thermal-response 
characteristic. 





























Power Transistors 


TIP562, TIP563 


ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C 
unless otherwise specified 


CHARAC¬ 

TERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

VOLTAGE 

Vdc 

CURRENT 

Adc 

TIP562 

TIP563 

VCE 

Vbe 

•c 

IB 

Mln. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

'CEO 

270 

— 

— 

0 

— 

_ 

1 

_ 


_ 

mA 

360 

— 

— 

0 

— 

— 

— 

— 

_ 

1 

ICBO. 

IE = 0 

300b 

_ 

— 

_ 

_ 

_ 

100 

_ 

_ 

_ 

mA 

400b 


— 

— 

__ 

— 

— 

— 

— 

100 

lEBO 

— 

8 

0 

— 

— 


5 

— 

— 

5 

mA 

VCEO(sus)a 

— 

— 

0.1 

— 

300 

— 

— 

400 

— 

— 

V 

VBE(sat)a 

— 

— 

10 

1.66 

— 

— 

1.4 

— 

— 

1.4 

VcE(sat)2 

— 

— 

10 

1.66 

— 

— 

1.2 

— 

_ 

1.2 

— 

— 

15 

5 

— 


2.0 

— 

— 

2.0 

hpE® 

4 

— 

1.0 

__ 

20 

— 

— 

20 

_ 

_ 


4 

— 

10 

— 

8 

— 

— 

8 

— 

— 

IS/b. tp 
= 1 s, non- 
repetitive 

40 

- 

- 

- 

2.5 

- 

- 

2.5 

- 

- 

A 

td 

vcc = 

180 V 

-5.2 

10 

2 

- 

.05 

— 

— 

.05 

— 

pS 

tr 

Vcc = 
180 V 

-5.2 

10 

2 

- 

0.5 

- 

- 

0.5 

- 

Is 

(IBi=IB2) 

vcc= 

180 V 

-5.2 

10 

2 

- 

1.2 



1.2 

- 

tf 

(IBi = IB2) 

Vcc = 

180 V 

-5.2 

10 

2 

- 

0.3 

- 

- 

0.3 

- 

tc 

Vcc = 135 V 
L = 50 pH 

RC = 13.5Q 

- 

-6 

10 

2 

- 

- 

700 

- 

- 

700 

ns 

R0JC 

~ 

— 

— 

— 

— 

— 

1.0 

— 

— 

1.0 

"C/W 


®Pulsed, pulse duration =300 ps, duty factor <2%. *^VcB value. 




Fig. 3 - Typical dc beta characteristics 
for both types. 


Fig. 4 - Typical base-to-emitter saturation 
voltage characteristics for 
both types. 
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Power Transistors 


TIP562, TIP563 



■ 10 ‘ ” 100 
COLLECTOR-TO-EMITTER VOLTAGE(V^e)- V 


Fig. 5 - Maximum operating areas {Tq-100’‘C). 



Fig. 6 - Typical collector-to-emitter saturation 
voltage characteristics for 
both types. 
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Power Hybrid Circuits 

Technical Data 


3 


Power Hybrid Circuits 


HC2000H 


File Number 566 


Multi-Purpose 7-Ampere 
Operational Amplifier 

Linear Amplifiers for Applications in Industrial 

and Commercial Equipment 

Features: 

■ Bandwidth: 30 kHz at 60 W 

■ High power output: up to 100 W(rms) 

■ Built-in load-line-limiting circuit 

■ Reactive-load fault protection 

■ Provision for feedback control 


TERMINAL DESIGNATIONS 



92CS-40377 


The RCA-HC2000H is a complete solid-state hybrid opera¬ 
tional amplifier in a metal hermetic package. The HC2000H 
is intended for military and critical industrial applications 
and can be supplied in accordance with applicable portions 
of MIL-STD.883. 

The amplifier employs a quasi-complementary-symmetry 
class B output circuit with built-in load-fault protection. 

Type HC2000H is recommended for the following applica¬ 
tions: servo-amplifiers (ac, dc, PWM): deflection amplifiers; 
power operational amplifiers; audio amplifiers; voltage regu¬ 
lators; and driven inverters. 

Additional information on hybrid power amplifiers is con¬ 
tained in RCA Application Notes AN-4483 and AN-4782. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Between leads 1 and 10. 75 V 

Iqm. 7 A 

Pt: 

Per Output Device. See Fig. 4 & 5 

Tstg . -55 to+125° C 

Tj . -55to+150°C 

Tl (During Soldering): 

At distances > 1/8 in. (3.17 mm) from case for 10 s max. 235° C 

0L (Min); 

At distance > 0.075 (1.91 mm) from case .0.04 in. (1.02 mm) 











. Power Hybrid Circuits 

HC2000H 


ELECTRICAL CHARACTERISTICS, Ar Case Temperature (Tc)=25°C 


CHARACTERISTIC 


TEST CONDITIONS LIMITS 

Vs -V f -kHz|Po-w| Rl-12 MIN.ItYP. MAX. 


V|N 

Open-Loop 

Closed-Loop 
(See Fig. 3) 

^IN 

Measured between 

leads 7 & 8 (See Fig. 3) 


t37.5 4 25 


±37.5 1 


1 4 26 30 

- 16 18 

- 15 - 


30 mA 


Measured between 

leads 4 & 5 (See Fig. 3) 


(See Figs. 3 & 8) 
THD 

(See Figs. 3 & 9) 

's 

(See Fig. 11) 

S/N 

Zq = 600 n 

SR 

(Unity gain, 

'OM " _ 

R0JC 

Per Output Device 
(See Figs. 4 & 5) 


4 0 ±30 ±250 mV 


±37.5 1 100 4 28 32 

±37.5 - 1 4 43 - I 


±37.5 - 1 4 43 

±37.5 1 60 4 - 

±37.5 1 - 0 ±2 

±37.5 - - - - 

±37.5 1 100 4 5 


0.4 0.5 % 


0 ±2 - ±3.85 A 


R|5< 

2K 

R|7|30 1 
' 


= 005 ' 

R|4 1 

•OK , 

100 ? 


1 ijsl 1 

t 

Risj 

. ^ 0051 




0.27 > 


270| n.i 156 


RESISTANCE VALUES IN OHMS 

CAPACITANCE VALUES IN MICROFARADS I- 

* UNLESS OTHERWISE SPECIFIED 
BASE PLATE/MOUNTING FLANGE: SEE DIMENSIONAL OUTLINE 


*8ASE PLATE/MOUNTING FLANGE; SEE DIMENSIONAL OUTLINE '^FB 92CS-2722I 

Fig. 1 — Schematic diagram of type HC2000H power hybrid circuit operational amplifier. 







Power Hybrid Circuits 


HC2000H 



Fig. 2 — Type HC2000H power hybrid circuit with external 
connections for operation with a single power supply. 



Fig. 3 — Type HC2000H power hybrid circuit with external 
connections (and split power supply) for measuring 
relative response and distortion; see Figs. 8 & 9. 




Fig. 4 - Dissipation (average) derating curve for each Fig. 5 - Dissipation (dc) derating curve for each 

output transistor (for symmetrical wave- output transistor, 

forms with f '> 40 Hz). 



8S-4S24R2 


Fig. 6 — Maximum allowable supply voltage vs. load 
resistance. 



S2CS-I7577 


Fig. 7 — Closed-loop voltage gain vs. external feed¬ 
back resistance. 
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Fig. 8 — Output power vs. frequency. 


. Power Hybrid Circuits 

HC2000H 
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Fig. 9 — Total harmonic distortion with split power 
supply. 


m 






Fig. 10 — Maximum efficiency vs. frequency for 
several values of peak load current. 






COLLECTOR-TO-EMITTER VOLTAGE (Vcg) - V 

92SS-452 

Fig. 11 — Characteristics of built-in load-line- 
limiting circuit. 








Mmmmmmmmm 

mmmmmmmmmm 





20 40 

OUTPUT VOLTAGE (Vq) -V 


Fig. 12 — Minimum load impedance vs. load phase 
angle and safe area of operation. 


Fig. 13 — Gain linearity characteristic. 















































































Power Hybrid Circuits 


HC2000H 



0.040" R 
MIN. 



0.075'^ 

MIN. 


LEAD SHOULD 
BE UNDISTURBED 
^OVER THIS 
“length 


92CS-I9983 


Fig. 15 — Recommended lead-bending 
specification. 


Fig. 14 — Intermodulation distortion with split 
supply and 4-ohm load. 
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File Number 681 


Power Hybrid Circuits 

HC2500 


Multi-Purpose, Low-Distortion 
7-Ampere Operational Amplifier 


Linear Amplifier for Applications in Industrial 
and Commercial Equipment 

Features: 

■ Bandwidth: 30 kHz at 60 W 

■ High power output: up to 100 W(rms) 

■ Adjustable idling current 


RCA type HC2500* is a complete solid-state hybrid ampli¬ 
fier in a compact hermetic package. It employs a quasi- 
complementary-symmetry output circuit. 

The HC2500 is a low-distortion, 100-watt linear amplifier. 
The output section can be externally biased class AB for 
low inter-modulation and total harmonic distortion. Termi¬ 
nals are available for external frequency compensation, 
external short-circuit protection, and inverting and non¬ 
inverting inputs. 

The HC2500 is recommended for the following applications; 
servo amplifiers (ac, dc, PWM), deflection amplifiers, power 
operational amplifiers, voltage regulators, driven inverters, 
hi-fi amplifiers, PA systems, and solenoid drivers. 


TERMINAL DESIGNATIONS 



•Derived from RCA Dev. No. TA8651A. 

MAXIMUM RATINGS, Absolute-Maximum Values: 

SUPPLY VOLTAGE: 

Between leads 1 and 10 . 

OUTPUT CURRENT (Peak) . 

TOTAL DISSIPATION: 

Per output device. 

TEMPERATURE RANGE: 

Storage.. 

Output junction. 

LEAD TEMPERATURE (During Soldering): 

At distance > 1/8 in. (3.17 mm) from 
case for 10 s max. 





Fig. 1 — Schematic diagram of type HC2500 
operational amplifier. 


75 V 
7 A 

See Figs. 4 & 5 

-55 to+125°C 
-55 to+150°C 

. 235°C 

COMPARISON CHART 


B 

IM DIST. 

@ 50 mW 

OUTPUT 

PROTECTION 

NETWORK 

OPERATING 

MODE 

FREQUENCY 

COMPENSATION 

COMMUTATING 

DIODES 


0.06% 

NO 

CLASS AB 

CAPACITOR ON 
SIGNAL TERMINALS 

NO 

HC2000H 

5.8% 

YES 

CLASS B 

LC FILTER 

ON OUTPUT 

YES 
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Power Hybrid Q|rcui^____ 

HC2500 

ELECTRICAL CHARACTERISTICS. At Case Temperature (Tq) = 25°C and Supply Voltage (Vg) = ±37.5 V 


CHARACTERISTIC 

SYMBOL 

REFER¬ 

ENCE 

FIG. 

NO. 

Offset Voltage 

^offset 

3 

Quiescent Current 

*0 

3 

Output Voltage Swing 

Vqut 


Closed-Loop Bandwidth 

'h 

3 

Total Harmonic 

Distortion 

THD 

15 

Closed-Loop Voltage 

Gain 

Acl 

3 

Thermal Resistance 

80 JC 

5 



Peak dc voltage 


ELECTRICAL CHARACTERISTICS 

Typical Values (for Design Guidance), At Case Temperature (Tq) = 26^^C and Supply Voltage (V^) = ±37.5 

Open-Loop Voltage ^ ^ Idling cur- .. ■ ^ 

Gain ^OL 8,19 rent = 50 mA ^ 25 4 


Input Offset Voltage 


















































Power Hybrid Circuits 


HC2500 




Fig. 2 — Block diagram of HC2500 100-watt class AB amplifier. Fig. 3 — Typical test circuit with split supply for measuring Aqi_, //, 

/o. ^offset^ fHr THD. and IMD. 
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WERAGE POWER DISSIPATION IN EACH 

UTPUT TRANSISTOR CAN BE CALCULATED 

ROM Pt(AV) = PQ ^ and EFFICIENCY 
=ROM 11 = ^ , WHERE Pq IS THE OUTPUT 
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Fig. 4 — Dissipation (average) derating curve for each output 
transistor (forsymmetrical waveforms with f '>40 Hz). 


Fig. 5 — Dissipation derating curve for each output transistor. 



92CS-22505 



92CS-2I080 


Fig. 6 — Maximum operating area for HC2500. 


Fig. 7 — Output power as a function of supply voltage, with various 
values of load resistance, for symmetrical sine-wave operation. 
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Power Hybrid Circuits 


HC2500 



Fig. 8 — Typical open-loop voltage gain vs. frequency. 



92CS-2I082RI 

Fig. 9 — Typical open-loop phase shift vs. frequency. 



FREQUENCY (f) - Hz 


92SS-4523 


Fig. 10 — Maximum efficiency vs. frequency for several values of 
peak load current. 



92CS-2I083RI 


Fig. 11 — Bias resistor (R gin Fig. 3 ) value vs. output idling 
current (Ij). 



lOOg 

^°4 

» ■ ^ 
-L'o 










'O 







_ 

_ 

- 


_ 














_ 


— 

-- 

— 

- 









--Cc° 

500 pF 












(S 

EE 

FIG 

3) 













(P 8 

— 

— 

~r 

F 

— 


— 

— 


— 




— 


— 

cc. '' 

1 ^ 

z> 

^ \ i 




t 













Vs = ±37.5 V 

R, = 4 Q 













I 

= 5 

_ 

0 m 
















IT 









55: 





3 ^1 

o 6| 

4 

2 

0.1 



± 

IZ 















T 











-V- 



NOTE: LOW-FREQUENCY RESPONSE 
DEPENDENT UPON INPUT NETWORK 
AND AC FEEDBACK COUPLING 
CAPACITOR (Cp) 














'I .. . ‘ ‘ 1 I 

10 10* 10® lO'* 10® 10® 


FREQUENCY (f) — Hz 
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Fig. 12 — Minimum load impedance vs. load phase angle and safe 
area of operation. 


Fig. 13 — Output power vs. frequency. 


3-10 


































































































Power Hybrid Circuits 

HC2500 


50^ F 12 V 



Fig. 19 — Test circuit for open-loop gain and phase response. 


f = 500Hz 2 kft 



Fig. 21 - Circuit used to test slew rate. 


10 kn 



Vjo = - with Rj,! and R |,2 shorted 

•lO 

'lb *<>'««« 

92CS-22SI0 

Fig. 20 — Test circuit for input offset voltage and current test. 



Rcm ° 9 Rs '*'(b series resistance (Rs) increased 
from zero until output voltage (VqI is reduced by 10%. 

92CS-225I2 


Fig. 22 — Test circuit for measuring common-mode input resistance. 


TYPiCAL APPLICATION CIRCUITS 



Fig. 23 — Current-feedback motor-control circuit. 
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Power Hybriid Circuits 


HC2500 



Vs 

54 V 

^out 

60 W 

Idling Current 
(Rb= 16812 

50 mA 

THD 

0.15% 

IMD@50mW 

0.06% 

Pin 3 

^offset To Gnd. 

+ 100 mV 

Efficiency 

64% 


4 ohms 


Fig. 28 — Typical circuit connections for operation of HC2500 with 
single-ended supply, and performance data. 





Silicon Rectifiers 

Technical Data 
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Silicon Rectifiers_ 

1N4245,1N4246,1N4247 File Number 2093 

1N4248,1N4249 


1-A, Glass-Passivated Junction 
Silicon Rectifiers 

Features: 

■ High-temperature metallurgically bonded, no compression 
contacts as found in diode-constructed rectifiers 

m Glass-passivated junction in DO-204AP package 

■ 1A operation at 7a = 55® C with no thermal runaway 

■ Typical reverse current less than O.SpA 

m Exceeds environmental standard of MIL-STD-19500 

■ Hermetically sealed package 

m High-temperature soldering guaranteed: 350° C/10 s/0.375 in. (9.5 mm) lead length 


TERMINAL DESIGNATIONS 


ANODE 


” 0 = 


CATHODE 


DO-204AP 


TheGE/RCA1N4245,1N4246,1N4247,1N4248, and 1N4249 
are glass-passivated “transient voltage protected”, silicon 
rectifiers intended for general-purpose applications. 

These rectifiers will dissipate up to 1000 watts in reverse 


direction without damage. Voltage transients generated by 
household or Industrial power lines are dissipated. 

These rectifiers are supplied in a JEDEC DO-204AP package. 


MAXIMUM RATINGS, Absolute-Maximum Values; Supply Frequency ofdOHz, resistive or inductive loads: 




1N4245 

1N4246 

1N4247 

1N4248 

1N4249 


•MAXIMUM PEAK (REPETITIVE) REVERSE VOLTAGE,. 

. Vrrm 

200 

400 

600 

800 

1000 

V 

•MAXIMUM RMS INPUT (SUPPLY) VOLTAGE: 








For resistive or inductive loads,. 

. Vrms 

140 

280 

420 

560 

700 

V 

•MAXIMUM DC REVERSE (BLOCKING) VOLTAGE,. 

.Vr(dc) 

200 

400 

600 

800 

1000 

V 

•MAXIMUM AVERAGE FORWARD CURRENT: 








For resistive or inductive loads, Ta = 55®C. 

.... lo 



_ 1 _ 



A 

•MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 







For 8.3 ms half sine wave, superimposed on rated load.TA = 55®C 

.. Ifsm 



— 50 - 



A 

•OPERATING TEMPERATURE RANGE. 




-65 to +160 



®c 

•STORAGE TEMPERATURE RANGE. 

. . Tstg 



-65 to +200 



«c 


* In accordance with JEDEC registration format. 
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CURRENT {ip)—A -a AVERAGE FORWARD CURRENT (Iq) 


Silicon Rectifiers 


1N4245,1N4246,1N4247 
1N4248,1N4249 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25° C Unless Otherwise Specllled 




Maximum Reverse Current: 

At maximum dc reverse (blocking) voltage, Ta = 25°C 


At average full-cycle, lead length = 0.375 m. (9.5 mm), Ta = 55°C 


Junction Capacitance (at 1 MHz and applied reverse voltage = 4 V) 























Silicon Rectifiers 


1N4245,1N4246,1N4247 
1N4248,1N4249 



PEAK REPETITIVE REVERSE VOLTAGE (Vrrm) - V 

92CS-425I5 


Fig. 5 - Typical junction capacitance characteristic. 







File Number 2176 


1N5059,1N5060,1N5061,1N5062 


1-A, Glass-Passivated Junction 
Silicon Rectifiers 

Features: 

■ High temperature metallurgically bonded, no compression contacts as found in 
diode-constructed rectifiers 

■ Glass passivated junction 

■ 1A operation at 7a = 100°C with no thermal runaway 

■ Low reverse current 

■ Exceeds environmental standard of MIL-STD-19500 

■ Hermetically sealed package 

■ High temperature soldering: 350°C/10 S/0.375 in. (9.5mm) lead length 


The GE/RCA 1N5059, 1N5060, 1N5061, and 1N5062 are direction without damage. Voltage transients generated by 
glass-passivated “transient voltage protected,” silicon rec- household or industrial power lines are dissipated, 
tifiers intended for general-purpose applications. These rectifiers are supplied in a JEDEC DO-204AP package. 

These rectifiers will dissipate up to 800 watts in reverse 


MAXIMUM RATINGS, Absolute-Maximum Values; Supply Frequency of 60Hz, resistive or inductive loads: 




1N5059 

1N5060 

1N5061 

1N5062 


‘MAXIMUM PEAK (REPETITIVE) REVERSE VOLTAGE. 

MAXIMUM RMS SUPPLY VOLTAGE: 


200 

400 

600 

800 

V 

For resistive or inductive loads,. 

.Vrms 

140 

280 

420 

560 

V 

‘MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

.Vn<DC» 

200 

400 

600 

800 

V 


‘MAXIMUM AVERAGE FORWARD CURRENT: 

For resistive or inductive loads, Ta = 75®C,.lo _1 _ A 

‘MAXIMUM PEAK SURGE FORWARD CURRENT: 

For 8.3 ms half sine wave, superimposed on rated load,. Ifsm - _50 _ A 

OPERATING JUNCTION AND STORAGE 

TEMPERATURE RANGE.T, T„o_-65 to +175- °C 

‘In accordance with JEDEC registration format. 









Silicon Rectifiers 


1N5059,1N5060,1N5061,1N5062 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25<>C Unless Otherwise Specified 



LIMITS 


CHARACTERISTICS 

FOR ALL TYPES 

UNITS 


MIN. 

TYP. 

MAX. 


Maximum Instantaneous Forward-Voltage Drop:* Vf 

At1A,TA = 75°C 



1.2 

V 

Maximum Full-Load Reverse Current: Ir 

At average full-cycle, lead length = 0.375 in. (9.5mm) Ta = 25°C 



■ 


Ta = 175°C 

_ 

— 

[M9| 


Maximum Reverse Current:* Ir 

At maximum DC reverse (blocking) voltage, Ta = 25°C 



5 

Ta = 175°C 

— 

— 

300t 


Maximum Reverse Recovery Time: U 

At If = 0.5A, Ir = 1 A, \„ = 0.25A 



2 


Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 

— 

15 

— 

PF 


*ln accordance with JEDEC registration format. 
t100/wA for 1N5061 and 1N5062. 
t200yuA for 1N5061 and 1N5062. 



LEAD TEMPERATURE (Tl), “C 


92CS-43143 



92CS-43144 


Fig. 1 - Maximum average forward output current characteristic. Fig. 2 - Maximum peak surge non-repetitive forward current 

characteristic. 
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INSTANTANEOUS FORWARD 
CURRENT (ip) — A 


Silicon Rectifiers 


1N5059,1N5060,1N5061,1N5062 



INSTANTANEOUS FORWARD VOLTAGE DROP PERCENT OF PEAK REPETITIVE REVERSE VOLTAGE - V 

(Vp) - V 


92CS-4314S 


92CS-43146 


Fig. 3 - Typical instantaneous forward current characteristic. Fig. 4 - Typical reverse leakage current characteristics. 



PULSE DURATION - ns 


PEAK REPETITIVE REVERSE VOLTAGE, 

(Vrrm) - V 


Fig. 5 - Maximum non-repetitive reverse avalanche power. 


Fig. 6 - Typical junction capacitance characteristic. 

















Silicon Rectifiers 


1N5624,1N5625,1N5626,1N5627 


File Number 2181 


3-A, Glass-Passivated Junction 
Silicon Rectifiers 


Features: 

■ High temperature metallurgically bonded, no compression contacts as found in 
diode-constructed rectifiers 

■ Glass passivated junction 

■ 3A operation at Ta = 70°C with no thermal runaway 

■ Low reverse leakage current 

■ Exceeds environmental standard of MIL-STD-19500 

■ Hermetically sealed package 

■ High temperature soldering: 350°C/10 s/0.375 in. {9.5mm) lead length 


TERMINAL DESIGNATIONS 


ANODE 


o- 


CATHODE 


GE-3 


The GE/RCA 1N5624,i 1N5625, TN5626, and 1N5627 are 
glass-passivated “transient voltage protected,” silicon rec¬ 
tifiers intended for general-purpose applications. 

These rectifiers will dissipate up to 800 watts in reverse 


direction without damage. Voltage transients generated by 
household or industrial power lines are dissipated. 

These rectifiers are supplied In a GE-3 package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loadsf: 




1N5624 

1N5625 

1N5626 

1N5627 


‘MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE,. 


200 

400 

600 

800 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 


140 

280 

420 

560 

V 

‘MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 


200 

400 

600 

800 

V 

‘MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 







Lead Lenath = 0.375 in. ( 9.5 mmt: Ta = 70®C. .. 

.lo 



3 


A 

‘MAXIMUM PEAK SURGE (NON—REPETITIVE) FORWARD CURRENT: 










125 


A 

‘OPERATING .lUNCTION TEMPERATURE . 

.T) 


-65 to+175 


°C 

‘STORAGE TEMPERATURE. 



-65 to +200 


°C 


*ln accordance with JEDEC registration format, 
fFor capacitive load derate current by 20%. 
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Silicon Rectifiers 


1N5624,1N5625,1N5626,1N5627 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25°C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop; vf 

At3A Ta = 25°C 



1 

V 

Ta = 70°C 

— 

— 

0.95 

Maximum Full-Load Reverse Current: Ir 

At average full-cycle, lead length = 0.375 in. (9.5mm), Ta = 70°C 



150* 

M 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage, Ta = 25°C 



5 

Ta = 175°C 

— 

— 

300t 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 

_ 

40 

_ 

PF 


*ln accordance with JEDEC registration format. 
t200//A for 1N5624 and 1N5625. 
t100/yA for 1N5626 and 1N5627. 




Fig. 1 - Maximum average forward output current characteristic. 
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NUMBER OF CYCLES AT 60 Hz SINE WAVE 
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INSTANTANEOUS FORWARD VOLTAGE DROP (Vp) - V 


Fig. 3 - Typical instantaneous forward current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 
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REVERSE LEAKAGE 
CURRENT (lR)-/iA 


Silicon Rectifiers 


1N5624,1N5625,1N5626,1N5627 



PERCENT OF PEAK REPETITIVE 
REVERSE VOLTAGE (Vrr|^) - V 




10 


100 


PEAK REPETITIVE REVERSE VOLTAGE (Vrr^^,) - V 


Fig. 4 - Typical reverse leakage current characteristics. 


Fig. 5 - Typical junction capacitance characteristic. 















Silicon Rectifiers 


File Number 2178 


A14A, A14C, A14E, A14F, A14P 


1-A, Glass-Passivated Junction 
Silicon Rectifiers 


Features: 

■ High temperature metallurgically bonded, no compression contacts as found in 
diode-constructed rectifiers 

■ Glass passivated junction 

■ 1A operation at Ta = 100°C with no thermal runaway 

■ Low reverse current 

■ Exceeds environmental standard of MIL-STD-19500 

■ Hermetically sealed package 

■ High temperature soldering: 350°C/10 s/0.375 in. {9.5mm) lead length 


TERMINAL DESIGNATIONS 


ANODE 


<]> 


CATHODE 


DO-204AP 

92CS-43475 


The GE/RCA A14A, A14C, A14E, A14F, and A14Pareglass- 
passivated “transient voltage protected,” silicon rectifiers 
intended for general-purpose applications. 

These rectifiers will dissipate up to 1000 watts in reverse 


direction without damage. Voltage transients generated by 
household or industrial power lines are dissipated. 

These rectifiers are supplied in a JEDEC DO-204AP package. 



MAXIMUM RATINGS, Absolute-Maximum Values; Supply Frequency of60Hz, resistive or inductive loads: 




A14F 

A14A 

A14C 

A14E 

A14P 


MAXIMUM PEAK (REPETITIVE) REVERSE VOLTAGE. 

MAXIMUM RMS (SUPPLY) VOLTAGE; 


50 

100 

300 

500 

1000 

V 

For resistive or inductive loads, . 

.VrmS 

35 

70 

210 

350 

700 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 


50 

100 

300 

500 

1000 

V 


MAXIMUM AVERAGE FORWARD OUTPUT CURRENT; 

For resistive or inductive loads, Ta = 100®C . lo _1 _ A 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT; 

For 8.3 ms half sine wave, superimposed on rated load. Ifsm - 50- A 

OPERATING JUNCTION AND STORAGE TEMPERATURE, ... Tj. T«tB _-65 to +175_ °C 
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Silicon Rectifiers, 


A14A, A14C, A14E, A14F, A14P 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25^C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

FOR ALL TYPES 


MIN. 

TYP. 


Maximum Instantaneous Forward-Voltage Drop: vf 

AtIA 




Hi 

Maximum Full-Load Reverse Current: Ir 

At average full-cycle, lead length = 0.375 in. (9.5mm) Ta = 100°C 




■ 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage 



2 

Maximum Reverse Recovery Time: U 

At If = 0.5A, Ir = 1 A, Irr = 0.25A 



2 

/iS 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 


15 

_ 

PF 


*1.1 V for A14C, A14E, and A14P. 



LEAD TEMPERATURE (Tl) - °C 


NUMBER OF CYCLES AT 60 Hz SINE WAVE 


Fig. 1 - Maximum average forward output current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 




INSTANTANEOUS FORWARD PERCENT OF PEAK REPETITIVE-REVERSE VOLTAGE - V 

VOLTAGE (Vp) - V 


Fig. 3 - Typical instantaneous forward current characteristic. 
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Fig. 4 - Typical reverse leakage current characteristics. 


















Silicon Rectifiers 


A14A, A14C, A14E, A14F, A14P 
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O 

< 
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< 

o 

z 

o 

h- 

o 

Z 

3 



1 10 100 
PEAK REPETITIVE REVERSE 
VOLTAGE (Vrpm) ' ^ 


Fig. 5 - Typical iunction capacitance characteristic. 
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Silicon Rectifiers_ 

A15A, A15F File Number 2175 


3-A, Glass-Passivated Junction 
Silicon Rectifiers 


Features: 

■ High temperature metallurgically bonded, no compression contacts as found in 
diode-constructed rectifiers 

■ Glass passivated junction 

■ 3A operation at Tf, = 70° C with no thermal runaway 

■ Low reverse current 

■ Exceeds environmental standard of MIL-STD-19500 

■ Hermetically sealed package 

■ High temperature soldering: 350°C/10 s/0.375 in. (Q.Smm) lead length 


TERMINAL DESIGNATIONS 


ANODE 


GE-3 


CATHODE 


The GE/RCA A15A and A15F are glass-passivated “tran¬ 
sient voltage protected,” silicon rectifiers intended for 
general-purpose applications. 

These rectifiers will dissipate up to 100 watts in reverse 


direction without damage. Voltage transients generated by 
household or industrial power lines are dissipated. 

These rectifiers are supplied in a GE-3 package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loads*: 




A15F 

A15A 


KiiAVik/ii iKil DCAir nCDPTITIX/P RF\/FR.<?F X/Ol TAGE. 


50 

100 

V 

kiiA viKiii iKii RMQ IMPI IT IPPI YX VOLTAGE . 


35 

70 

V 


.Vr(DCI 

50 

100 

V 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 

1 1 — n Q7R /O mm\* Ta =: ... 


3 

_ A 

MAXIMUM PEAK SURGE (NON—REPETITIVE) FORWARD CURRENT: 



125 

_ A 

__ .. ..1^-riANk.i A Ar^c TCKJIDCQ ATI IQP 

_T.. T..„ 


-65 to+175 

_ °C 

UrhMA 1 lINUl 1 lUIN MINU O 1 vjnrvvat 1 i-mr i_nn 1 X./. ... 


*For capacitive load derate current by 20%. 
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Silicon Rectifiers 


A15A, A15F 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25**C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop: vf 

At 3A 



1.2 

V 

Maximum Full-Load Reverse Current: Ir 

At average full-cycle, lead length = 0.375 in. (9.5mm), Ta = 70°C 



200 

M 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage 



5 

Maximum Reverse Recovery Time: t„ 

At If = 0.5A, Ir = 1 A, = 0.25A 



3 

ps 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 

— 

40 

— 

PF 


h- 

§ 'b 
< ^ 
$ »- 
QC Z 
O UJ 
U. QC 
UJ ^ 

S3 



LEAD TEMPERATURE (Tl) - “C 


Fig. 1 - Maximum average forward output current characteristic. 




1 10 100 


NUMBER OF CYCLES AT 60 Hz SINE WAVE 



Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 


ui 

O 

< 

< 


D 

O 



0.2 0.4 0.6 0.8 1 1,2 1.4 1.6 

INSTANTANEOUS FORWARD VOLTAGE DROP (vp) - V 


PERCENT OF PEAK REPETITIVE 
REVERSE VOLTAGE (VpR,y^) - V 


Fig. 3 - Typical instantaneous forward current characteristics. 


Fig. 4 - Typical reverse leakage current characteristics. 
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Silicon Rectifiers 


A15A, A15F 




1 10 100 
PEAK REPETITIVE REVERSE VOLTAGE (Vpp^^) - V 


Fig. 5 - Typical junction capacitance characteristic. 
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Silicon Rectifiers 


File Number 2179 


A114 Series 


1-A, High-Speed, High-Efficiency Glass- 
Passivated Junction Silicon Rectifiers 


Features: 

■ Glass passivated junction 

■ Fast recovery times 

■ Low forward voltage drop, high-current capability 

■ Low reverse current leakage 

■ High surge current capability 


The GE/RCA A114A, A114B, A114C, A114D, A114E, A114F, 
and A114M are fast-recovery silicon rectifiers (U = 200 ns 
max.) featuring low forward voltage drop, high-current cap¬ 
ability. They use glass passivated epitaxial construction. 
These rectifiers are intended for TV deflection, inverter, 


TERMINAL DESIGNATIONS 

CATHODE 

DO-204AP 

92CS-43475 


high-frequency power supplies, energy recovery, and out¬ 
put rectification. 

These types are supplied in unitized-glass hermetically- 
sealed JEDEC DO-204AP package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60-Hz, half-wave resistive or inductive loads*. 




A114F 

A114A 

A114B 

A114C 

A114D 

A114E 

A114M 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. 


50 

100 

200 

300 

400 

500 

600 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 


35 

70 

140 

210 

280 

350 

420 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 


50 

100 

200 

300 

400 

500 

600 

V 


MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 

Lead Length = 0.375 in. (9.5 mm); Ta = 55‘’C. lo 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 

For 8.3 ms half sine wave, superimposed on rated load. Ifsm 

OPERATING JUNCTION AND STORAGE TEMPERATURE.T,. T.,b 


_30_ 

. -65 to +175 . 


A 

°C 


*For capacitive load derate current by 20%. 
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Silicon Rectifiers 


A114 Series 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25*^C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop: vf 

At1A 

_ 

_ 

1.3 

V 

Maximum Full-Load Reverse Current: Ir 

At average full-cycle, lead length = 0.375 in. (9.5mm) Ta = 25°C 

_ 

_ 

1 

pA 

Ta=150°C 

- 

- 

100 

Maximum DC Reverse Current at Maximum DC 

Reverse (Blocking) Voltage Ir 

_ 

_ 

2 

Maximum Reverse Recovery Time: Lr 

At If = 0.5A, Ir = 1A, lrr = 0.25A 

_ 

_ 

150* 

ps 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 

— 

10 

. — 

pF 


*200 ns forA115M. 



LEAD TEMPERATURE (TJ - °C 



Fig. 1 - Maximum average forward output current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 












Silicon Rectifiers 


A114 Series 



0.4 0.6 0.8 1 1.2 ■ 1.4 1.6 


INSTANTANEOUS FORWARD 
VOLTAGE (vp) - V 


Fig. 3 - Typical instantaneous forward current characteristic. 


tr 

cr 

3 

O 

UJ 

O 

< 

< 

UJ 



0 20 40 60 80 100 120 


PERCENT OF PEAK REPETITIVE- 
REVERSE VOLTAGE - V 


Fig. 4 - Typical reverse leakage current characteristics. 


50 n ion 

NONINDUCTIVE NONINDUCTIVE 



NOTES: ± 

1. RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM, 22 pF 

2. RISE TIME = 10 ns MAX., SOURCE IMPEDANCE = 50 OHMS 



10-cm PER DIVISION 
(SET TIME BASE FOR 50/100 ms/cm) 


Fig. 5 - Reverse-recovery time test circuit. 


Fig. 6 - Reverse-recovery time waveform. 




1 10 100 
PEAK REPETITIVE REVERSE 
VOLTAGE (Vrrm) - V 


Fig. 7 - Typical junction capacitance characteristic. 
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Silicon Rectifiers 


All 5 Series 


File Number 2180 


3-A, High-Speed, High-Efficiency Glass- 
Passivated Junction Silicon Rectifiers 


Features: 

■ Glass passivated junction 

■ Fast recovery times 

■ Low forward voltage drop, high-current capability 

■ Low reverse current leakage 

■ High surge current capability 


ANODE 


o- 


CATHODE 


GE-3 

92CS-43476 


The GE/RCA A115A, A115B, A116C, A115D, A115E, A115F, 
and A115M are fast-recovery silicon rectifiers (trr = 250 ns 
max.) featuring low forward voltage drop, high-current cap¬ 
ability. They use glass passivated epitaxial construction. 
These rectifiers are intended for TV deflection, inverter. 


high-frequency power supplies, energy recovery, and out¬ 
put rectification. 

These types are supplied in unitized-glass hermetically- 
sealed GE-3 package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60-Hz, half-wave resistive or inductive loads*: 




A115F 

A115A 

A115B 

A115C 

A115D 

A115E 

A115M 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. 


50 

100 

200 

300 

400 

500 

600 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 


35 

70 

140 

210 

280 

350 

420 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 


50 

100 

200 

300 

400 

500 

600 

V 


Lead Length = 0.375 in. (9.5 mm): Ta = 55®C, . lo _^__ 3 _ A 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT; 

For 8.3 ms half sine wave, superimposed on rated load. Ifsm -100- A 

OPERATING JUNCTION AND STORAGE TEMPERATURE.T,. T,to --65 to +175- °C 


*For capacitive load derate current by 20%. 
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Silicon Rectifiers 


A115 Series 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) 25°C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop: Vf 

At 3A 

_ 

_ 

1.3 

V 

Maximum Full-Load Reverse Current: Ir 

At average full-cycle, lead length = 0.375 in. (9.5mm) Ta = 25°C 

_ 

_ 

2 

/iA 

Ta=150°C 

- 

- 

100 

Maximum DC Reverse Current at Maximum DC Blocking Voltage Ir 

- 

- 

5 

Maximum Reverse Recovery Time: U 

At If = 0.5A, Ir = 1 A, Irr = 0.25A 

_ 

_ 

150* 

ns 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 

_ 

40 

_I 

_1 

PF 


*250 ns forA115M. 



NUMBER OF CYCLES AT 60 Hz SINE WAVE 



Fig. 1 - Maximum average forward output current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 






Silicon Rectifiers 

A115 Series 



INSTANTANEOUS FORWARD 
VOLTAGE (vp) - V 


PERCENT OF PEAK REPETITIVE- 
REVERSE VOLTAGE - V 


Fig. 3 - Typical instantaneous forward current characteristic. 


Fig. 4 - Typical reverse leakage current characteristics. 


50 O 10 o 

NONINDUCTIVE NONINDUCTIVE 


'(■*■) • 

r 25Vdc 

T (approx.) 
(-) 

__i 

-Wv- 

L D.U.T. 


(-) 

PULSE 
GENERATOR 
(NOTE 2) 

1 

► 1 G (T) OSCILLOSCOPE 

1 NON- Y (NOTE 1) 

1 INDUCTIVE 




NOTES; r 

1. RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM. 22 pf 

2. RISE TIME = 10 ns MAX., SOURCE IMPEDANCE = 50 OHMS 


'rr-H 



1 CM PER DIVISION 
(SET TIME BASE FOR 50/100 ns/cm) 


Fig. 5 - Reverse-recovery time test circuit. 


Fig. 6 - Reverse-recovery time waveform. 
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1 10 100 
PEAK REPETITIVE REVERSE VOLTAGE (Vpp^^) - V 


Fig. 7 - Typical junction capacitance characteristic. 
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Silicon Rectifiers 


File Number 2164 


A214 Series 


2-A, High-Speed, High-Efficiency Glass- 
Passivated Junction Silicon Rectifiers 


TERMINAL DESIGNATIONS 


Features: 

■ Glass passivated junction 

■ Ultra-fast recovery times 

■ Low forward voltage drop, high-current capability 

■ Low leakage current 

■ High surge current capability 


-o- 


The GE/RCA A214A, A214B, A214F, and A214G are ultra¬ 
fast recovery silicon rectifiers (U = 35 ns max.) featuring 
low forward voltage drop, high-current capability. They use 
glass passivated epitaxial construction. 

These rectifiers are intended for TV deflection, inverter. 


high-frequency power supplies, energy recovery, and out¬ 
put rectification. 

These types are supplied in unitized-glass hermetically- 
sealed JEDEC DO-204AP package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loads*: 




A214F 

A214A 

A214G 

A214B 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. 


50 

100 

150 

200 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 


35 

70 

105 

105 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE, . 


50 

100 

150 

200 

V 


MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 

Lead Length = 0.375 in. (9.5 mm): Ta = 55®C,.lo -2- A 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 

For 8.3 ms half sine wave, superimposed on rated load,. Ifsm -50- A 

OPERATING JUNCTION AND STORAGE TEMPERATURE, ......T,. T.,o --65 to +175 - °C 



‘For capacitive load derate current by 20%. 
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Silicon Rectifiers 


A214 Series 

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25^C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop: vf 

At 2A 




V 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage, Ta = 25°C 



■ 


Ta = 150°C 

__ 

— 

50 

Maximum Reverse Recovery Time: U 

At If = 0.5A, Ir = 1 A, = 0.25A 



35 

ns 

TypicalJunction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 


45 


PF 

Thermal Resistance: 

Junctlon-to-Ambient at 0.375 in. (9.5 mm) lead length. 

_ 

60 

_i 


®C/W 



LEAD TEMPERATURE (Tl) - °C 


Fig. 1 - Maximum average forward output current characteristic. 



Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 
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Silicon Rectifiers 


A214 Series 



0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 

INSTANTANEOUS FORWARD VOLTAGE, 
DROP (vf)-V 



PERCENT OF PEAK REPETITIVE REVERSE 
VOLTAGE - V 


Fig. 3 - Typical instantaneous forward current characteristic. Fig- 4 - Typical reverse leakage current characteristics. 


50 0 10 0 

NONINDUCTIVE NONINDUCTIVE 



-.... 

1 D.U.T. 


(-1 

: 25 Vdc 

- (approx.) 

PULSE 
GENERATOR 
(NOTE 2) 

1 

i 

' (O) OSCILLOSCOPE 

>NON- (NOTE1) 

1 INDUCTIVE 1 


f+l 

NOTES: 


] 

. 


1. RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM, 22 pF 

2. RISE TIME = 10 ns MAX.. SOURCE IMPEDANCE = 50 OHMS 




Fig. 5 - Reverse-recovery time test circuit. 


Fig. 6 - Reverse-recovery time waveform. 



PEAK REPETITIVE REVERSE VOLTAGE (Vrriv,)-V 


Fig. 7 - Typical junction capacitance characteristic. 
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Silicon Rectifiers 


A315 Series 


File Number 2163 


3-A, High-Speed, High-Efficiency Glass- 
Passivated Junction Silicon Rectifiers 


Features: 

■ Glass passivated junction 

■ Ultra-fast recovery times 

■ Low forward voltage drop, high-current capability 

■ Low leakage current 

■ High surge current capability 


ANODE 


o 


CATHODE 


92CS-43477 


The GE/RCA A315A, A315B, A315F, and A315G are ultra¬ 
fast recovery silicon rectifiers (U = 35 ns max.) featuring 
low forward voltage drop, high-current capability. They use 
glass passivated epitaxial construction. 

These rectifiers are intended for TV deflection, inverter, 


high-frequency power supplies, energy recovery, and out¬ 
put rectification. 

These types are supplied in unitized-glass hermetically- 
sealed GE-4 package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loads*: 



A315F 

A315A 

A315G 

A315B 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. 

. Vrrm 50 

100 

150 

200 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 

. Vrms 35 

70 

105 

105 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 

. Vr(dc) 50 

100 

150 

200 

V 


Lead Length = 0.375 in. (9.5 mm);TL = 55°C.lo_3_ A 

MAXIMUM PEAK SURGE (NON—REPETITIVE) FORWARD CURRENT: 


For 8.3 ms half sine wave, superimposed on rated load.Tt = 55®C, ... Ifsm ___ 135_:_^_ A 

OPERATING JUNCTION AND STORAGE TEMPERATURE.Tj T.t8 __-65 to +175 __ °C 


*For capacitive load derate current by 20%. 
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Silicon Rectifiers 


A315 Series 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25°C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous For\ward-Voltage Drop; Vf 

At 3A 



0.95 

V 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage, Ta = 25°C 



3 

pA 

Ta = 150°C 

— 

— 

50 

Maximum Reverse Recovery Time: U 

At If = 0.5A, Ir = 1A, lrr = 0.25A 


j 

35 

ns 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 

_I 

100 

— 

pF 





NUMBER OF CYCLES AT 6 OH 2 SINE WAVE 


92CS-43153 


Fig. 1 - Maximum average forward output current characteristic. Fig. 2 - Maximum peak surge non-repetitive forward current 

characteristic. 
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Silicon Rectifiers 

A315 Series 



iNSTANTANEOUS FORWARD VOLTAGE, 
DROP (Vp) - V 


PERCENT OF PEAK REPETITIVE REVERSE 
VOLTAGE - V 


Fig. 3 - Typical instantaneous forward current characteristic. Fig. 4 - Typical reverse leakage current characteristics. 


50 Q ion 

NONINDUCTIVE NONINDUCTIVE 



1. RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM. 22 pF 

2. RISE TIME = 10 ns MAX., SOURCE IMPEDANCE = 50 OHMS 



Fig. 5 - Reverse-recovery time test circuit. 


Fig. 6 - Reverse-recovery time waveform. 



Fig. 7 - Typical junction capacitance characteristic. 
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Silicon Rectifiers 


File Number 1412 


BYW51-100, BYW51-150, BYW51-200 


Dual 8-A, High-Speed, High Efficiency 
Epitaxiai Siiicon Rectifiers 


Features; 

■ Ultra fast recovery time (< 35 ns) 

■ Low forward voltage 

■ Low thermal resistance 
m Planar design 

■ Wire-bonded construction 

Appiications: 

■ General purpose 

■ Power switching circuits to 100 kHz 
m Full-wave rectification 


TERMINAL DESIGNATIONS 


CATHODE 
(FLANGE) 


o 




L AN0DE2 

92CS-40208 


JEDEC TO-220AB 


The BYW51 series devices are low forward voltage drop, 
ultra-fast-recovery rectifiers (trr<35 ns).They use a planar 
ion-implanted epitaxial construction. 

These devices are intended for use as output rectifiers and 
fly-wheel diodes in a variety of high-frequency pulse-width- 
modulated and switching regulators. Their low stored 


charge and attendant fast reverse-recovery behavior 
minimize electrical noise generation and in many circuits 
markedly reduce the turn-on dissipation of the associated 
power switching transistors. 

All are supplied in TO-220AB plastic packages. 



MAXIMUM RAJ\hiGS, Absolute-Maximum Values, per Junction: 


Vrrm. 

Vrsm . 

IFRM, tp < 10//S. 

IF(RMS), total. 

iF(Average), total. 

Tc = 125°C, <5 = 0.5 

iFSM(Surge). 

tp = 10 ms, sinusoidal 

Pd,Tc = 125°C. 

Tj. 

Tl (Lead temperature during soldering) 

At distance > 1/8 in. (3.17 mm) from case for 10 S max. 


BYW 

BYW 

BYW 


51-100 

51-150 

51-200 


100 

150 

200 

V 

110 

165 

220 

V 

100 

100 

100 

A 

20 

20 

20 

A 

20 

20 

20 

A 

100 

100 

100 

A 

20 

20 

20 

W 

-40+ 150 

-40 + 150 

-40 + 150 

°C 

260 

260 

260 

°C 
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Silicon Rectifiers 


BYW51-100, BYW51-150, BYW51-200 

ELECTRICAL CHARACTERISTICS, per junction 


CHARACTERISTICS 


TEST CONDITIONS 

Voltage Current BYW51>100 


BYW51-150 BYW51-200 UNITS 



In _ 

R»jc, per leg 
Rfljc, total 

R(9JA 


) diF/dt > 50A//iS, iRM(rec) < 1 A, Irr = 0.25A 

r '®°| I REAPPLIED Vr(PK)=Vr^ I I f 


5 

- 

5 

- 

5 

1 

- 

1 

- 

1 

0.95 

— 

0.95 

— 

0.95 

0.89 

— 

0.89 

— 

0.89 

35 

— 

35 

— 

35 

2.5 


2.5 

— 

2.5 

1.3 

— 

1.3 

— 

1.3 

60 

— 

60 

— 

60 


All types (typ.) 40 





1 

1 





1 

mammmtmMKryyjmmM 

B 

B 


1 

B 

mr/iamm 

wmmmim 

B 

B 

B 

1 

s 

mmmmwammmmmkmmmm 

wumimamm 

vammm 

s 

B 

9 
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n 
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Silicon Rectifiers 


File Number 2097 


DB1 Series 


1-A, Single-Phase, 

Full-Wave Bridge Silicon Rectifiers 

Miniaturized Package 

Features: 

■ Glass passivated construction 

■ Surge ratings: 50 A 

■ Designed for PC board mounting 

■ UL recognized package material 

■ Exceeds environmental standards of MIL-S-19500 


TERMINAL DESIGNATIONS 

DC OUTPUT 


+ 

X} -p 

AC INPUT 
BR-4 


92CS-43474 


The GE/RCA DB1 Series are full-wave bridge silicon These bridge rectifiers are supplied in BR-4 compact plastic 
rectifiers intended for low-power rectification. package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loads*: 




DB1F 

DB1A 

DB1B 

DB1D 

DB1M 

DB1N 

DB1P 

MAXIMUM PEAK (REPETITIVE) REVERSE VOLTAGE . . 

• -^RRM 

50 

100 

200 

400 

600 

800 

1000 

MAXIMUM RMS BRIDGE INPUT (SUPPLY) VOLTAGE. . 

• •i'^RMS 

35 

70 

140 

280 

420 

560 

700 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

■ •Vr(DC) 

50 

100 

200 

400 

600 

800 

1000 

MAXIMUM AVERAGE FORWARD CURRENT; 








For resisitive or inductive loads, Ta = 40“C. 





1 




MAXIMUM PEAK SURGE FORWARD CURRENT: 









For 8.3 ms half sine-wave, superimposed on rated load.. 

• 'fsm 




_50_ 




FUSING CURRENT (For Bridge Rectifier Protection) 









Tj = -55°C, t = 1 to 8.35 ms . . . 

. .I^t 




_10_ 




OPERATING JUNCTION AND 









STORAGE TEMPERATURE RANGE. 

• -^J’ ^stg 




-55 to +150 





A 

A^s 

°C 


* For capacitive load derate current by 20% or use conduction angle data (derating curve) Fig. 5. 
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Silicon Rectifiers 

DB1 Series 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T) = 25**C Unless Otherwise Specified 


CHARACTERISTICS 

SYMBOL 


UNITS 



mj.Txm 

Maximum Instantaneuous Forward Voltage Drop (per Bridge Element): 

At 1A . 

Vp 



1.1 

V 

Maximum Reverse Current: 

At Maximum DC reverse (blocking) voltage, Tj = 25°C 


_ 

__ 

10 

//A 

Tj= 125‘’C 

'r 

- 

- 

0.5 

mA 

Typical Junction Capacitance (per Bridge Element): 

Measured at 2 MHz, applied reverse voltage = 4V 

Cj 

- 

25 

- 

PF 

Typical Thermal Resistance: 

Junction-to-Ambient, pc board mounted 

^^JA 

- 

80 

- 

°C/W 



92CS-42517R1 


Fig. 1 ~ Maximum forward (output) current characteristic. 


o 

< 80 

? 

§ ™ 

u. 

1 ? 60 

m W 50 
Q-i^ 

lU 

•Ft 40 

or 

Ze 30 
Ujg 

OC 20 

3 
(0 

% 10 
Ui 

a. o| 


JUNCTION TEMPERATURE (Tj) = 25 °C 

8.3 ms SINGLE HALF SINE-WAVE 

JEDEC METHOD 



u 



n 







































J 
















n 










1 






"H 













u 




- 














. 1 

J 

_J 
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92CS-42519R1 

Fig. 2 - Maximum peak (non-repetitive) surge forward current 
characteristic, (per bridge element) 


2 

CC < 

2 ' ^ 

«).■? 1 
=3 R 

OH R 

uJ Z 6 

< S * 

<o 

fe O-ls 

Z 6 

4 

2 

0.01 

JUNCTIC 
PULSE D 

)N TEMPE 
URATION 

MATURE (T 
= 300 ns, 

j) = 25 X 
DUTY FACT 

OR = 2 % 

































/ 





mm 

HH 



an 

■B 

IHl 


. 

SSBBSR^B 





mmMm 

BBHIli 




wm 

■g 

mm 



wM 





0.4 0.6 0.8 1.0 1.2 1.4 

INSTANTANEOUS FORWARD VOLTAGE DROP (vp) - V 


g2CS'42518R1 

Fig. 3 - Typical instantaneous forward current characteristic. 



PERCENT OF PEAK REPETITIVE REVERSE VOLTAGE - V 

92CS-42520R1 

Fig. 4 - Typical reverse leakage current characteristic, (per bridge 
element) 
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Silicon Rectifiers 


DB1 Series 



FORWARD CURRENT CONDUCTION ANGLE - DEGREES 

92CS-4252I 

Fig. 5—Typical percent of average forward current characteristic, (de¬ 
rating curve for shortened conduction angle) 
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Silicon Rectifiers 


GE1001, GE1002, GE1003, GE1004 


File Number 2161 


1-A, High-Speed, High-Efficiency Giass- 

Passivated Junction Siiicon Rectifiers terminal designations 

Features: 

■ Glass passivated junction 

■ Ultra-fast recovery times 

■ Low forward voltage drop, high-current capability 

■ Low reverse current leakage 
m High surge current capability 


o- 


The GE/RCA GE1001, GE1002, GE1003, and GE1004 are 
ultra-fast-recovery silicon rectifiers (br = 35 ns max.) 
featuring low forward voltage drop, high-current capability. 
They use glass passivated epitaxial construction. 

These rectifiers are intended for TV deflection, inverter, 


high-frequency powersupplies, energy recovery, and output 
rectification. 

These types are supplied in unitized-glass hermetically- 
sealed JEDEC DO-204AP package. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60-Hz, half-wave resistive or inductive loads *: 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. Vrrm 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. Vrms 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. Vr.do 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT; 

Lead Length = 0.375 in. (9.5 mm); Ta = 55°C.lo 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 

For 8.3 ms half sine wave, superimposed on rated load. Ifsm 

OPERATING JUNCTION AND STORAGE TEMPERATURE. T,. T„o 


GE1001 

GE1002 

GE1003 

GE1004 


50 

100 

150 

200 

V 

35 

70 

105 

140 

V 

50 

100 

150 

200 

V 


1 _ A 


_30_A 

-65 to+175_ °C 


* For capacitive load derate current by 20%. 
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Silicon Rectifiers 


GE1001, GE1002, GE1003, GE1004 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25°C Unless Otherwise Specified 


CHARACTERISTIC 

LIMITS 

FOR ALL TYPES 

UNITS 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop: vf 

At 1 A 

- 

- 

0.95 

V 

Maximum Reverse Current; 1r 

At maximum dc reverse (blocking) voltage, Ta = 25°C 

_ 

_ 

2 

pA 

Ta = 150°C 


— 

50 

Maximum Reverse Recovery Time: trr 

At If = 0.5 A, Ir = 1 A, Irr = 0.25 A 

I 

I 

35 

ns 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4 V 


I 

45 

I 

- 

PF 

Thermal Resistance: R^a 

Junction-to-Ambient (At lead lengths of 0.375 in. (9.5 mm) 

- 


65 

_I 

°C/W 



LEAD TEMPERATURE (Tl) - “C 


92CS-43135 



0.1 1 10 100 1000 


PEAK REPETITIVE REVERSE VOLTAGE (Vrrm) — V 


92CS-43138 


Fig. 1 - Maximum average forward output current characteristic. 



INSTANTANEOUS FORWARD VOLTAGE 
DROP(V,c) - V 


92CS-43137 

Fig. 3 - Typical instantaneous forward current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 



PERCENT OF PEAK REPETITIVE REVERSE 
VOLTAGE - V 

92CS-43130 

Fig. 4 - Typical reverse leakage current characteristics. 
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Silicon Rectifiers 


GE1001, GE1002, GE1003, GE1004 


50 n 10 n 

NONINDUCTIVE NONINDUCTIVE 



1. RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM, 22 pF 

2. RISE TIME = 10 ns MAX., SOURCE IMPEDANCE = 50 OHMS 



10 ns PER DIVISION 


Fig. 5 - Reverse-recovery time test circuit. 


Fig. 6 - Reverse-recovery time waveform. 



1 10 100 
NUMBER OF CYCLES AT 60Hz SINE WAVE 


92CS-43136 


Fig. 7 - Typical junction capacitance characteristic. 





Silicon Rectifiers 


File Number 2165 


GE1101, GE1102, GE1103, GE1104 


2.5-A, High-Speed, High-Efficiency Glass- 
Passivated Junction Silicon Rectifiers 

TERMINAL DESIGNATIONS 

Features: 

_ ANODE v''-Tn_ 

■ Glass passivated junction 

■ Ultra-fast recovery times 

■ Low forward voltage drop, high-current capability do.204ap 

■ Low reverse leakage current 

■ High surge current capability 


The GE/RCA GE1101, GE1102, GE1103, and GE1104 are 
ultra-fast recovery silicon rectifiers (trr = 35 ns max.) fea¬ 
turing low forward voltage drop, high-current capability. 
They use glass passivated epitaxial construction. 

These rectifiers are intended for TV deflection, inverter, 


high-frequency power supplies, energy recovery, and out¬ 
put rectification. 

These types are supplied in unitized-glass hermetically- 
sealed JEDEC DO-204AP package. 



MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loads*: 




GE1101 

GE1102 


GE1103 

GE1104 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. 


50 

100 


150 

200 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 

.Vrms 

35 

70 


105 

140 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 

.VrcdC) 

50 

100 


150 

200 

V 

Lead Lenath = 0.375 in. (9.5 mml: Ta = 55®C.. 

.In 



2.5 



A 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 








*F«fLl 



50 



A 

OPERATING JUNCTION AND STORAGE TEMPERATURE. .. 

. . . .Ti, Tata 


. -65 to+175 




Tor capacitive load derate current by 20%. 


_4-37 








Silicon Rectifiers 


GE1101, GE1102, GE1103, GE1104 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25*^C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop; vf 

At 2A 



0.95 

V 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage, Ta = 25°C 



2 

M 

Ta = 150°C 

— 

— 

50 

Maximum Reverse Recovery Time: U 

AtlF = 0.5A. Ir = 1A, lrr = 0.25A 

i 


35 

ns 

Typical Junction Capacitance: Cj 

At frequency = 1 MHz and applied reverse voltage = 4V 


45 


PF 

-^ 

Thermal Resistance: 

Junction-to-Ambient at 0.375 in. (9.5 mm) lead length. 


60 


°C/W 


S. 'b 
< ^ 

cc z 
o ^ 

U. (C 
UjCC 


> 

< 























RiNr 

iLE P 

>harf 





HALF WAVE 60 Hz” 
RESISTIVE OF 
INDUCTIVE LOAD 
0.375" (9.5 mm) LEAt 

DLEN 

IGTH, 



0 25 50 75 100 125 150 175 


LEAD TEMPERATURE (TJ - °C 



1 10 100 


NUMBER OF CYCLES AT 60Hz SINE WAVE 


Fig. 1 - Maximum average forward output current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 









Silicon Rectifiers 


GE1101, GE1102, GE1103, GE1104 



0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 

INSTANTANEOUS FORWARD VOLTAGE, 
DROP (vp)—V 


Fig. 3 - Typical instantaneous forward current characteristic. 



0 20 40 60 80 100 . ’0 140 


PERCENT OF PEAK REPETITIVE REVERSE 
VOLTAGE - V 

Fig. 4 - Typical reverse leakage current characteristics. 


50 0 10 0 

NONINDUCTIVE NONINDUCTIVE 



1 RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM. 22 pF 
2. RISE TIME = 10 ns MAX., SOURCE IMPEDANCE = 50 OHMS 



O 10 ns PER DIVISION 



Fig. 5 - Reverse-recovery time test circuit. 


Fig. 6 - Reverse-recovery time waveform. 



0.1 1 10 100 1000 


PEAK REPETITIVE REVERSE VOLTAGE (Vrrm)—V 


Fig. 7 - Typical junction capacitance characteristic. 
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GE1301, GE1302, GE1303, GE1304 


6-A, High-Speed, High-Efficiency Giass 
Passivated Junction Siiicon Rectifiers 

Features: 

■ Glass passivated junction 

■ Ultra-fast recovery times 

■ Low forward voltage drop, high-current capability 

■ Low leakage current 

■ High surge current capability 


The GE/RCA GE1301, GE1302, GE1303, and GE1304 are high-frequency power supplies, energy recovery, and out- 
ultra-fast recovery silicon rectifiers (trr = 35 ns max.) fea- put rectification. 

turing low forward voltage drop, high-current capability. these types are supplied in unitized-glass hermetically- 
They use glass passivated epitaxial construction. sealed GE-4 package. 

These rectifiers are intended for TV deflection, inverter. 


MAXIMUM RATINGS, Absolute-Maximum Values; for single-phase, 60Hz, half-wave resistive or inductive loads*: 




GE1301 

GE1302 

GE1303 

GE1304 


MAXIMUM PEAK REPETITIVE REVERSE VOLTAGE. 


50 

100 

150 

200 

V 

MAXIMUM RMS INPUT (SUPPLY) VOLTAGE. 


35 

70 

105 

140 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 


50 

100 

150 

200 

V 

Lead Length = 0.375 in. (9.5 mm): Ta = 55‘’C. 




6 


A 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 






For 8.3 ms half sine wave, superimposed on rated load. 




150 


A 

OPERATING JUNCTION AND STORAGE TEMPERATURE. .. 

-Tj, T,tg 


-65 to+175 . . 


°C 



File Number 2166 


TERMINAL DESIGNATIONS 


For capacitive load derate current by 20%. 








Silicon Rectifiers 


GE1301, GE1302, GE1303, GE1304 


ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25°C Unless Otherwise Specified 


CHARACTERISTICS 

LIMITS 

UNITS 

FOR ALL TYPES 

MIN. 

TYP. 

MAX. 

Maximum Instantaneous Forward-Voltage Drop: vf 

At 2A 



0.975 

V 

Maximum Reverse Current: Ir 

At maximum DC reverse (blocking) voltage, Ta = 25°C 



5 


Ta = 150°C 

— 

— 

50 

Maximum Reverse Recovery Time: trr 

At If = 0.5A, Ir = 1 A, Irr = 0.25A 



35 

ns 

Typical Junction Capacitance: Cj 

At frequency == 1 MHz and applied reverse voltage = 4V 


100 


PF 

Thermal Resistance; 

Junction- to-Lead at 0.375 in. (9.5 mm) 

_ 

16 


°C/\N 



Si 

<i 

|z 
O uj 

UJ oc 

C3 3 
<o 

QC 

UJ 


6 
5 
4 
3 
2 
1 

25 75 125 175 

LEAD TEMPERATURE (Tl) - °C 
















CIA 

ir'i 

DU 

ACC 

L 



HALF WAVE 60 

- RESISTIVE OR 
INDUCTIVE LO/ 

- 0.375" (9.5 mm) 
LEAD LENGTH 

_1_1_1_ 1 
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Fig. 1 - Maximum average forward output current characteristic. 

Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 
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Silicon Rectifiers 


GE1301, GE1302, GE1303, GE1304 



INSTANTANEOUS FORWARD VOLTAGE, 
DROP (vp)—V 



0 20 40 60 80 100 120 140 

PERCENT OF PEAK REPETITIVE REVERSE 
VOLTAGE - V 


Fig. 3 - Typical instantaneous forward current characteristic. Fig. 4 - Typical reverse leakage current characteristics. 


50 o 10 n 
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L D.U.T. 


(-) 

: 
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PULSE 
GENERATOR 
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<-) 

_J 

1 


^6^ OSCILLOSCOPE 
>NON- ^ (NOTED 

1 INDUCTIVE j 


(♦) 

NOTES: 





1. RISE TIME = 7 ns MAX., INPUT IMPEDANCE = 1 MEGOHM. 22 pF 

2. RISE TIME = 10 ns MAX., SOURCE IMPEDANCE = 50 OHMS 



Fig. 5 - Reverse-recovery time test circuit. Fig. 6 - Reverse-recovery time waveform. 



0.1 1 10 100 1000 


PEAK REPETITIVE REVERSE VOLTAGE (Vrrm)—V 


Fig. 7 - Typical junction capacitance characteristic. 
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.Silicon Rectifiers 


File Number 2177 


GER4001-GER4007 


1-A, Glass-Passivated Junction 
Silicon Rectifiers 


TERMINAL DESIGNATIONS 


Features: 

■ High temperature metallurgically bonded, no compression contacts as found in ^ 'O)’— 

diode-constructed rectifiers 

■ Glass passivated junction do-204ap 

■ 1A operation at Ta - 100°C with no thermal runaway 

■ Low reverse current 

■ Exceeds environmental standard of MIL-STD-19500 

■ Hermetically sealed package 

■ High temperature soldering: 350°C/10 s/0.375 in. {9.5mm) lead length 


The GE/RCA GER4001-GER4007 are glass-passivated 
“transient voltage protected,” silicon rectifiers intended for 
general-purpose applications. 

These rectifiers will dissipate up to 1000 watts in reverse 


direction without damage. Voltage transients generated by 
household or industrial power lines are dissipated. 

These rectifiers are supplied in a J EDEC DO-204AP package. 



MAXIMUM RATINGS, Absolute-Maximum Values; Supply Frequency of 60Hz, resistive or inductive loads: 




GER4001 

GER4002 

GER4003 

GER4004 

GER4005 

GER4006 

GER4007 


MAXIMUM PEAK (REPETITIVE) REVERSE VOLTAGE. 

MAXIMUM RMS (SUPPLY) VOLTAGE: 

.... Vrrm 

50 

100 

200 

400 

600 

800 

1000 

V 

For resistive or inductive loads, . 

.... Vrms 

35 

70 

140 

280 

420 

560 

700 

V 

MAXIMUM DC REVERSE (BLOCKING) VOLTAGE. 

MAXIMUM AVERAGE FORWARD OUTPUT CURRENT: 

. . . .Vr(DC) 

50 

100 

200 

400 

600 

800 

1000 

V 

For resistive or inductive loads. Ta = lOO^C . 





_ 1 _ 




A 

MAXIMUM PEAK SURGE (NON-REPETITIVE) FORWARD CURRENT: 










*rcM 




_50 _ 




A 

OPERATING JUNCTION AND STORAGE 










TEMPERATURE RANGE. 


I 



■65 to+175 _ 



°C 
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Silicon Rectifiers 


GER4001-GER4007 

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Ta) = 25<’C Unless Otherwise Specified 




LIMITS 


CHARACTERISTICS 


FOR ALL TYPES 

UNITS 



MIN. 

TYP. 

MAX. 


Maximum Instantaneous Forward-Voltage Drop: 

AtIA 

Vf 



1.2* 

V 

Maximum Full-Load Reverse Current: 

At average full-cycle, lead length = 0.375 In. (9.5mm), Ta = 

Ir 

100°C 



200 

1 //A 

Maximum Reverse Current: 

At maximum DC reverse (blocking) voltage 

Ir 



2 

Maximum Reverse Recovery Time: 

At If = 0.5A, Ir = 1A, lrr = 0.25A 

trr 



2 

fJS 

Typical Junction Capacitance: 

At frequency = 1 MHz and applied reverse voltage = 4V 

Cj 

_ 

15 

— 

PF 


*1.1 V for GER4003-GER4007. 



LEAD TEMPERATURE (T|_) - «C 



Fig. 1 - Maximum average forward output current characteristic. 


Fig. 2 - Maximum peak surge non-repetitive forward current 
characteristic. 





INSTANTANEOUS FORWARD 
CURRENT (ip) - A 


Silicon Rectifiers 


GER4001-GER4007 



VOLTAGE (vp) - V PERCENT OF PEAK REPETITIVE-REVERSE VOLTAGE - V 


Fig. 3 - Typical instantaneous forward current characteristic. 


Fig. 4 - Typical reverse leakage current characteristics. 
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Fig. 5 - Typical junction capacitance characteristic. 


















Silicon Rectifiers 


MUR-810, MUR-815, MUR-820 File Number 1355 

RUR-810, RUR-815, RUR-820 


8-A, High-Speed, High Efficiency 
Epitaxial Silicon Rectifiers 

Features: 

■ Ultra fast recovery time {<35 ns) 
m Low forward voltage 

m Low thermal resistance 
u Planar design 
m Wire-bonded construction 

Applications: 

■ Generai Purpose 

■ Power switching circuits to 100 kHz 

■ Output rectification in switching power supplies 


TERMINAL DESIGNATIONS 


CATHODE 

(FLANGE) 



—= 


o 


□ 


1—- 

IcATHODI 


92CS-39566 


JEDEC TO-220AC 


The MUR-810, MUR-815, MUR-820, RUR-810, RUR-815, 
and RUR-820* are low forward voltage drop ultra-fast- 
recovery rectifiers (trr <50 ns). They use a glass-passivated 
ion-implanted epitaxial construction. 

These devices are intended for use as output rectifiers and 
flywheel diodes in a variety of high-frequency pulse-width 


‘Formerly RCA Dev. Nos. TA9223B, TA9223B, and TA9223C, 
respectively. 


modulated switching regulators. Their low stored charge 
and attendant fast reverse-recovery behavior minimize 
electrical noise generation and in many circuits markedly 
reduce the turn-on dissipation of the associated power 
switching transistors. 

All are supplied in TO-220AC plastic packages. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


VRM . 

IF (Average) 

Ta - 25°C (No Heat Sink). 

Ta 25°C (With Heat Sink)^. 

Tc = 150°C . 

IFSM (surge) 

8.3ms, 1/2 cycle, non-repetitive. 

Tstg, Tj.. 

Tl (Lead temperature during soldering) 

At distance > 1/8in. (3.17mm) from case for 10 S max. 

(a) Wakefield type 295 heat sink with convection cooling 


MUR-810 MUR-815 MUR-820 

RUR-810 RUR-815 RUR-820 


100 150 200 V 

-3- A 

-8- A 

-8- A 

-100- A 

-65 to 175- °C 

-260- °C 
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Silicon Rectifiers 


ELECTRICAL CHARACTERISTICS 


MUR-810, MUR-815, MUR-820 
RUR-810, RUR-815, RUR-820 


CHARAC¬ 

TERISTICS 

TEST CONDITIONS 

LIMITS 

UNITS 

Tj 

°C 

Voltage 

Vr 

V 

Current 

ip 

A 

MUR-810 

RUR-810 

MUR-815 

RUR-815 

MUR-820 

RUR-820 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



100 


_ 

5 

— 

_ 

— 

— 



25 

150 


— 

— 

— 

5 

— 

— 




200 


— 

— 

— 

— 

— 

5 

/vA 













100 


— 

250 

— 

— 





150 

150 


— 

— ' 

— 

250 

— 

— 




200 


— 

— 

— 

— 

— 

250 



25 



— 

0.975 

— 

0.975 

— 

1 

v 

Vf 

150 


8 

— 

0.895 

— 

0.895 

— 

0.895 


trr 

25 


1 (a) 

— 

35 

- 

35 

— 

35 

ns 

R^jc 



— 

— 

3 

— 

3 

— 

2 

°C/W 

R^ja 




— 

60 

— 

60 

— 

60 


Cj 

25 

10 

0 

40 Typ. 

40 Typ. 

40 Typ. 

pF 


(a) dip/dt > 40A//;s, Irm (rec) < 1A, Irr 0.25A 



92CS-34825 


Fig. 1 - Peak surge forward current vs. surge duration. 



92CS-4258I 


Fig. 3 - Typical forward current v'S. forward-voltage drop. 



Fig. 2 - Thermal impedance vs. pulse width. 



Fig. 4 - Typical reverse current vs. voltage. 










Silicon Rectifiers__ 

MUR-840, MUR-850, MUR-860 File Number 2091 

RUR-840, RUR-850, RUR-860 


8-A, High-Speed, High-Voltage, High 
Efficiency Epitaxial Silicon Rectifiers 


Features: 

■ Ultra fast recovery time (< 50 ns) 

■ Low forward voltage 

m Low thermal resistance 

■ Hard glass passivation 

■ Wire-bonded construction 


Applications: 

■ General Purpose 

■ Power switching circuits to 100 kHz 

■ Output rectification in switching 

power supplies 


TERMINAL DESIGNATIONS 


CATHODE 

(FLANGE)- 


O 


L CATHODE 
92CS-39566 


JEDEC TO-220AC 


The MUR-840, MUR-850, MUR-860, RUR-840, RUR-850, 
an(j RUR-860* are low forward voltage drop ultra-fast- 
recovery rectifiers (trr < 50 ns). They use a glass-passivated 
ion-implanted epitaxial construction. 

These devices are intended for use as output rectifiers and 
flywheel diodes in a variety of high-frequency pulse-width 
modulated switching regulators. Their low stored charge 
and attendant fast reverse-recovery behavior minimize 
electrical noise generation and in many circuits markedly 
reduce the turn-on dissipation of the associated power 
switching transistors. 

All are supplied in TO-220AC plastic packages. 


‘Formerly RCA Dev. No. TA9616. 



Typical reverse recovery time - all types. 


MAXIMUM RATINGS, Absolute-Maximum Values: 


Peak Repetitive Reverse Voltage, Vrrm. 

Working Peak Reverse Voltage, Vrwm 
DC Blocking Voltage, Vr 

Average Rectified Forward Current, If(av). 

Total Device, (Rated Vr), Tc = 150°C 

Peak Repetitive Forward Current, Ifm. 

(Rated Vr, Square Wave, 20 kHz), Tc = 150°C 

Nonrepetitive Peak Surge Current, Ifsm. 

(Surge applied at rated load conditions 
halfwave, single phase, 60 Hz) 

Operating Junction Temperature and 

Storage Temperature, Tj, Tstg . 

Lead Temperature During Soldering, Tl 
A t distance > 1/8 in. (3.17 mm) from case for 10 s max. 


MUR-840 MUR-850 MUR-860 

RUR-840 RUR-850 RUR-860 UNIT 


400 500 600 


V 


8 


A 


16 


A 


100 


A 


-65 to + 175 


°C 


260 


°C 
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Silicon Rectifiers 


MUR-840, MUR-850, MUR-860 
RUR-840, RUR-850, RUR-860 


ELECTRICAL CHARACTERISTICS 



* di/dt = 50 A//JS 

**iR = 1.0A. Irec = 0.25A 




Fig. 1 - Typical forward voltage - MUR-840, RUR-840 ^'9- ^forward voltage - MUR-850, MUR-860, 

RUR-850, and RUR-860. 
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Fig. 3 - Typical reverse leakage - MUR-840, RUR-840. 


Fig. 4 - Typical reverse leakage - MUR-850, MUR-860, 
RUR-850, and RUR-860. 






Silicon Rectifiers 


MUR-1610CT, MUR-1615CT, MUR-1620CT File Number 1885 

RUR-1610CT, RUR-1615CT, RUR-1620CT 


Dual 8-A, High-Speed, High Efficiency 
Epitaxial Silicon Rectifiers 


Features: 

■ Ultra-fast-recovery time {< 35 ns) 

■ Low forward voltage 

■ Low thermal resistance 

■ Hard glass passivation 

■ Wire-bonded construction 


Applications: 

■ General Purpose 

■ Power switching circuits to 

100 kHz 

m Full-wave rectification 


TERMINAL DESIGNATIONS 


CATHODE 
(FLANGE) 


O 


L. ANODE2 

92CS-40208 


JEDEC TO-204AE 


The MUR-1610CT, MUR-1615CT, MUR-1620CT. RUR- 
1610CT, RUR-1615CT, and RUR-1620CT* are low forward 
voltage drop ultra-fast-recovery rectifiers (trr<35 ns). They 
use a glass-passivated ion-implanted epitaxial construction. 

These devices are intended for use as output rectifiers and 
flywheel diodes in a variety of high-frequency pulse-width 
modulated switching regulators. Their low stored charge 
and attendant fast reverse-recovery behavior minimize 
electrical noise generation and in many circuits markedly 
reduce the turn-on dissipation of the associated power 
switching transistors. 

All are supplied in TO-220AB plastic packages. 


‘Formerly RCA Dev. No. TA9224A. 


MAXIMUM RATINGS, Absolute-Maximum Values: 

MUR-1610CT MUR-1615CT MUR-1620CT 
RUR-1610CT RUR-1615CT RUR-1620CT Unit 

Peak Repetitive Reverse Voltage, Vrrm . 100 150 200 V 

Working Peak Reverse Voltage, Vrwm 
DC Blocking Voltage, Vr 

Average Rectified Forward Current - per leg, If(av). .8_ A 

Total Device, (Rated Vr), Tc = 150°C - total device. 16_A 

Peak Repetitive Forward Current - per diode leg, Ifm. 16_ A 

(Rated Vr, Square Wave, 20 kHz), Tc = 150°C 

N 0 n re pet i 1 1 ve Peak Surge Current, Ifsm. 100_A 

(Surge applied at rated load conditions halfwave, single phase, 60 Hz) 

Operating Junction Temperature and 

Storage Temperature, Tj, Tstg ..-65 to+175_ °C 

(Lead temperature during soldering) 

At distance > 1/3 in. (3.17 mm) from case for 10 s max. 260 °C 


4-50. 











Silicon Rectifiers 


ELECTRICAL CHARACTERISTICS 


MUR-1610CT, IVIUR-1615CT, MUR-1620CT 
RUR-1610CT, RUR-1615CT, RUR-1620CT 


CHARACTERISTIC 

TEST CONDITIONS 

LIMITS 

UNITS 

Tj 

°C 

Voltage 

Vr 

V 

Current 

If 

A 

MUR-1610CT 

RUR-1610CT 

MUR-1615CT 

RUR-1615CT 

MUR-1620CT 

RUR-1620CT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

(r 

25 

100 

— 

— 

5 

— 

- 

- 

- 

pA 

25 

150 

— 

— 

— 

— 

5 

- 

- 

25 

200 

— 

— 

— 

- 

- 

- 

5 

150 

100 

— 

— 

250 

- 

- 

— 

- 

150 

150 

— 

— 

— 

— 

250 

- 

- 

150 

200 

— 

— 

— 

— 

- 

_ 

250 

Vf 

25 

— 

8 

— 

0.975 

— 

0.975 

- 

1 

V 

150 

— 

8 

— 

0.895 

- 

0.895 

- 

0.895 

trr 

25 

— 


— 

35 

— 

35 

- 

35 

ns 

25 

— 

0.5 ** 

— i 

25 

- 

25 

- 

25 

R^jc 

— 

— 

— 

— 

3 

— 

3 

— 

3 

°C/W 


' di/dt = 50 A//JS. 


' in = 1.0 A, Irec = 0.25 A. 


MUR-1610CT, MUR-1615CT, RUR-1610CT, RUR-1615CT 




0 20 40 60 80 100 120 140 160 180 200 

Vr, reverse voltage (VOLTS) 


Fig. 2 - Typical reverse current, per leg * 



Tc, CASE TEMPERATURE (°C) 

Fig. 3 - Current derating case, per leg. 
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\f, INSTANTANEOUS FORWARD CURRENT (AMPS) 


Silicon Rectifiers 


MUR-1610CT, MUR-1615CT, MUR-1620CT 
RUR-1610CT, RUR-1615CT, RUR-1620Ct 




0 1.0 2.0 3.0 4,0 5.0 6.0 7.0 8.0 9.0 10 


IpjAV). AVERAGE FORWARD CURRENT (AMPS) 


Fig. 4 - Current derating, ambient, per leg. 


Fig. 5 - Power dissipation, per leg. 


MUR-1620CT, RUR-1620CT 



0.4 0.6 0.8 1.0 1.2 1.4 1.6 

vp, INSTANTANEOUS VOLTAGE (VOLTS) 



0 50 100 150 200 250 300 350 400 450 500 

Vr, REVERSE VOLTAGE (VOLTS) 


Fig. 7 - Typical reverse current, per leg *. 



Tc. CASE TEMPERATURE (°C) 


Fig. 6 - Typical forward voltage, per leg. 


Fig. 8 - Current derating, case, per leg. 









TRANSIENT THERMAL RESISTANCE (NORMALIZED! IpjAV)- AVERAGE FORWARD CURRENT (AMPS) 


Silicon Rectifiers 


MUR-1610CT, MUR-1615CT, MUR-1620CT 
RUR-1610CT, RUR-1615CT, RUR-1620CT 



Ta, ambient TEMPERATURE (°C) AVERAGE FORWARD CURRENT (AMPS) 

Fig. 9 - Current derating, ambient, per leg. Fig. 10- Power dissipation, per leg. 



^ 0.01 0.02 0.05 0 1 0.2 0 5 10 2.0 5 0 10 20 50 100 200 500 IK 

t. TIME imsi 


Fig. 11 - Thermal response. 



Vr, REVERSE VOLTAGE (VOLTS) 


Fig. 12 - Typical capacitance, per leg. 
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Silicon Rectifiers 


RUR-D810, RUR-D815, RUR-D820 


File Number 1356 


Dual 8-A, High-Speed, High Efficiency 
Epitaxial Silicon Rectifiers 


Features: 

■ Ultra fast recovery time [<35 ns] 
m Low forward voltage 

■ Low thermal resistance 

■ Planar design 

■ Wire-bonded construction 

Applications: 

■ General Purpose 

m Power switching circuits to 100 kHz 

■ Full-wave rectification 


TERMINAL DESIGNATIONS 


CATHODE 

FLANGE) 


o 


^ CATHODE 


92CS-40a08 


JEDEC TO-220AB 


The RCA RUR-D810, RUR-D815, and RUR-D820‘ are low 
forward voltage drop ultra fast-recovery rectifiers {trr<35 
ns). They use a glass passivated ion-implanted epitaxial 
construction. 

These devices are intended for use as output rectifiers and 
fly wheel diodes in a variety of high-frequency pulse-width 
modulated and switching regulators. Their low stored 


charge and attendant fast reverse recovery behavior mini¬ 
mize electrical noise generation and in many circuits 
markedly reduce the turn-on dissipation of the associated 
power switching transistors. 

AH are supplied in TO-220AB plastic packages. 

‘Formerly RCA Dev. No. TA9224A, TA9224B, and 
TA9224C, respectively. 


MAXIMUM RATINGS, Absolute-Maximum Values, per Junction: 


RUR-D810 RUR-0815 RUR-D820 

VRM . 100 150 200 

IF (Average) 

Ta == 25®C (No Heat Sink). .3- 

Ta = 25° C (With Heat Sink)®. .8- 

Tc = 125°C. ...8-- 

IFSM (surge) 

8.3ms, 1/2 cycle, non-repetitive. .100- 

Tstg, Tj..55 to 150- 

Tl (Lead temperature during soldering) 

At distance > 1/8in. (3.17mm) from case for 10 S max. -260- 


(a) Wakefield type 295 heat sink with convection cooling 


V 

A 

A 

A 

A 

°C 

°C 
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ELECTRICAL CHARACTERISTICS, per junction 
TEST CONDITIONS 

CHARAC- Voltage Current 

TERISTICS Tj Vr If “ 


.Silicon Rectifiers 


RUR-D810, RUR-D815, RUR-D820 


LIMITS 

RUR-D815 



; > 40A//iS, Irm (r6c) < 1A, Irr — 0.25A 






NUMBER OFHALF-CYCLES IN SURGE DURATION AT 60H 


1 — Peak surge toward current vs. surge duration. 


Fig. 2 - Thermal impede 


















Silicon Rectifiers 


RUR-D1610, RUR-D1615, RUR-D1620 File Number 1383 

Dual 16-A, High-Speed, High Efficiency 
Epitaxial Silicon Rectifiers 


Features: 

■ Ultra fast recovery time (< 35 ns) 

■ Low forward voltage 

m Low thermal resistance 

■ Planar design 

■ Wire-bonded construction 

Applications: 

■ General purpose 

■ Power switching circuits to 100 kHz 

■ Full-wave rectification 


TERMINAL DESIGNATIONS 



92CS-37554 


JEDEC TO-204AA 


The RCA RUR-D1610, RUR-D1615 and RUR-D1620* are 
low forward voltage drop, ultra fast-recovery rectifiers (trr< 
35 ns). They use an ion-implanted planar epitaxial 
construction. 

These devices are intended for use as output rectifiers and 
fly wheel diodes in a variety of high-frequency pulse-width 
modulated power supplies, amplifiers and switching 
regulators. Their low stored charge and attendant fast 


reverse recovery behavior minimize electrical noise 
generation and, in many circuits, markedly reducetheturn- 
on dissipation of the associated power switching transistors. 

All are supplied in steel JEDEC TO-204AA hermetic 
packages. 

• Formerly RCA Developmental Nos. TA9226A, B and C 
respectively. 


MAXIMUM HATiHGS, Absolute-Maximum Values, per Junction: 


Vrm . 

If (Average) 

Ta = 25°C (No Heat Sink). 

Ta = 25®C (With Heat Sink)*. 

Tc = 125®C . 

IFSM (surge) 

8.3 ms, 1/2 cycle, non-repetitive 

Thermal Resistance (J-C). 

Thermal Resistance (J-C) Total. 

Thermal Resistance (J-A). 

Tstg, Tj . 

Tl (Lead temperature during soldering) 

At distance > 1/8 in. (3.17 mm) from case for 10 s max. 


RUR-D1610 

100 

RUR-D1615 

150 

RUR-D1620 

200 

V 


g 


A 


_ 16_ 


A 


_ 16 _ 


A 


275 - _ A 


1.5 

®C/W 

1 2 

®C/W 

30 

°C/W 

-.55 to 1.50 

_ “C 

260 

_ °C 


■ Wakefield type 621 heat sink with convection cooling 
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Silicon Rectifiers 


RUR-D1610, RUR-D1615, RUR-D1620 


ELECTRICAL CHARACTERISTICS, per junction 


CHARACTERISTICS 

TEST CONDITIONS 

LIMITS 

UNITS 

Tj 

°C 

Voltage 

Vh 

V 

Current 

li 

A 

RUR-D1610 

RUR-D1615 

RUR-D1620 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



100 


— 

15 

— 

— 

— 

— 



25 

150 


— 

— 

— 

15 

— 

— 

aA 



200 


— 

— 

— 

— 

— 

15 


iR 


100 


— 

1.5 

— 

— 

— 

— 



100 

150 


— 

— 

— 

1.5 

— 

— 

mA 



200 


— 

— 

— 

— 

— 

1.5 


X/c 

25 


16 

— 

0.95 

— 

0.95 

— 

1 

\/ 

Vr 

125 


16 

— 

0.83 

— 

0.83 

— 

0.88 

V 

trr 

25 


4(a) 

_ 

35 

— 

35 

— 

35 

ns 

R0JC 




_ 

1.5 

_ 

1.5 

— 

1.5 

0 AA/ 

R^JA 




— 

30 

— 

30 

— 

30 

o/w 

Cj 

25 

10 

0 

80 Typ. 

80 Typ. 

80 Typ. 

pF 

(a) diF/dt > 40A//is, iRM(rec) < 1 A, Irr = 

0.25A 






400 











300 





















^ 200 




H 

k2, 





n 


< 

w 




1 







H 











50 

0 






















2 4 6 


n 2 ^ 

• if 


NUMBER OF CYCLES AT 60Hi SINE-WAVE 

•2C8-MI47 

Fig. 1 - Peak surge forward current vs. surge 
duration. 


2 4 6 8.^ 2 4 6! 

lu lOO 

PULSE WIDTH (fp)-m stc. 

92CS-35148 

Fig. 2 - Thermal impedance vs. pulse width 
(per junction). 



92CS-35I49 


Fig. 3 - Typical forward current vs. forward- 
voltage drop. 



92CS-35I50 

Fig. 4 - Typical reverse current vs. voltage. 
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Power Transistor Chips 

Technical Data 



Power Transistor Chips 


Chip 
type No. 

VcEO(SUSI 

(V) min. 

ICEO 

CuA) max. 

Ices 

(/uA) max. 

Iebo 

(mA) max. 

Vce(SAT) 

(V) max. 

hpE 

min. 

File 

No. 

PC44E 

66 

— 

0.5 

0.9t 


1200 

1932 

PC44H 

33 

— 

0.02 

0.1 

_ 

35 

1933 

PC45E* 

-66 

— 

-0.4 

-0.9 

_ 

1200 

1934 

PC45H* 

-33 

— 

-0.1 

-0.1 

_ 

40 

1935 

PC1482 

60 

— 

— 

0.01 

1.4 

35-100 

1792 

PC2102 

60 

5 

— 

0.005 

1 

40 

1416 

PC3439 

— 

20 

— 

0.015 

1 

40-150 

1417 

PC3442 

140 

2000 

— 

5 

1 

20-70 

1793 

PC3585 

300 

— 

200 

0.5 

0.75 

25 

1794 

PC3879 

75 

50 

— 

10 

1.2 

20-80 

1795 

PC4036* 

-60 

-5 

— 

-5t 

-1 

40 

1418 

PC5038 

90 

20n 

— 

50 

1 

20-100 

1796 

PC5240 

300 

100 

— 

loot 

2 

20 

1797 

PC5303 

80 

100 

— 

50t 

1 

15 

1395 

PC5320 

60 

10 

— 

5t 

1 

30 

1419 

PC5322* 

-60 

-10 

— 

-5t 

-1 

30 

1420 

PC5415* 

— 

-25 

— 

-15t 

-2 

30 - 150 

1421 

PC5671 

90 

ion 

— 

10 

0.75 

20-100 

1798 

PC6079 

350 

— 

0.5D 

1 

3 

12 

1799 

PC6107* 

-60 

-20a 

— 

-20t 

-2 

50 

1391 

PC6213* 

-225 

— 

-0.5D 

-0.5 

-1.6 

10 

1800 

PC6247* 

-80 

-100 a 

— 

-20t 

-3.5 

20-100 

1801 

PC6284 

80 

100 

— 

2 

2 

750-20K 

1392 

PC6287* 

-80 

-100 

— 

-2 

-2 

750 - 20K 

1393 

PC6292 

80 

20a 

— 

20t 

— 

20-150 

1390 

PC6354 

120 

2 on 

_ 

5 

1 

10-100 

1802 

PC6385 

80 

100 a 

— 

2 

2 

2000 

1803 

PC6388 

80 

20a 

— 

2 

4 

— 

1407 

PC6476 

80 

20a 

— 

loot 

0.5 

20-150 

1804 

PC6478 

140 

2D 

— 

2 

1 

25 - 150 

1805 

PC6488 

80 

20a 

— 

lot 

3.5 

20 

1806 

PC6491* 

40 

20a 

— 

20t 

1.2 

20-110 

1807 

PC6650* 

-80 

-100a 

— 

-2 

-1.5 

2K - 20K 

1808 

PC6668* 

-70 

-20 

— 

-2 

-1.5 

— 

1408 

PC6673 

400 

— 

100 

2 

1 

10 

1409 

PC6678 

400 

— 

100 

1 

1 

8 

1404 

PC6688 

180 

— 

50 

loot 

1.5 

25 

1403 

PC6704 

130 

100 

— 

loot 

0.7 

20 

1809 

PC6754 

400 

— 

100 

2 

1 

8 

1810 

PC6773 

350 

— 

100 

2 

1 

10 

1410 

PC8638 

125 

100 a 

— 

50t 

1 

25-125 

1400 

PC8766 

— 

100 

— 

10 

1.8 

220 

1402 

PC9116* 

-120 

-100 a 

— 

-50t 

-1 

25 

1401 

PC9166 

250 

ID 

— 

1 

1 

30 

1399 

PC9202 

300 

500 

— 

10 

1.5 

250 

1396 

PC9203 

250 

500 

— 

1 

2 

100 

1398 

PC13005 

400 

— 

100 

1 

1 

8 

2149 

PCI 6010 

400 

— 

100 

1 

1 

8 

2150 

PCTIP110 

80 

20 

— 

2 

2.5 

500 

1405 

PCTIP115* 

-60 

-20 

— 

_i_ 

-2.5 , 

500 

1406 
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High-Reliability Power Devices 

Solid-state devices classified as high-reliability types have 
come to be primarily associated with military and aerospace 
applications. In many ways, this association is misleading 
because the commerical equipment market is probably the 
largest user of high-reliability products, but hot necessarily 
by that label. Military and aerospace agencies, however, 
have been largely responsible for establishment of 
comprehensive published reliability specifications and 
standards which have been accepted by the solid-state 
industry. MIL standards dominate the procedures used to 
specify high-reliability solid-state devices and represent a 
common reference point frequently used by commerical 
users to define their requirements. 

Military and aerospace requirements for high-reliability 
solid-state devices are extremely large and diverse, not only 
in terms of performance, operating conditions, and 
reliability, but also in terms of logistics and procurement. As 
a result of these requirements, the military services have 
jointly developed specificationsand standards under which 
most military end-use solid-state devices are procured. To 
simplify procurement, logistics, and the development of 
reliability data, MIL specs are not issued for the full 
spectrum of devices manufactured: rather, they are 
restricted to those devices for which significant need is 
demonstrated and are specified so that the device can have 
as wide applicability as possible. Although the limits for 
operating conditions may exceed those required for some 
applications, they simplify procurement and assure a supply 


of devices for the majority of military equipment. These 
standards also cover a wide range of requirements for the 
manufacturer on such things as: 

(a) The procedure and requirements fora manufacturer to 
become certified to manufacture MIL-spec parts. 

(b) The requirements for qualifying parts. 

(c) Product-assurance provisions in such areas as quality 
control, inspection procedures, personnel training, 
cleanliness, failure analysis, and documentation. 

(d) Test methods and procedures. 

(e) Marking and identification of product. 

(f) Preservation and packing. 

JAN, JANTX, and JANTXV 
Solid-State Power Devices 

The major military specification used for the procurement 
of standard solid-state devices by the military is MIL-S- 
19500, which covers the devices such as discrete transistors, 
thyristors, and diodes. 

MIL-S-19500 is the specification for the familiar “JAN” type 
solid state devices. Detailed electrical specifications are 
prepared as needed by the three military services and 
coordinated by the Defense Electronic Supply Center 
(DESC). 



Order of procedure diagram for JAN, JANTX, and JANTXV solid-state devices. 


92CM-25057RI 














High-Reliability Power Devices 


MIL-S-19500 is the specification for the familiar “JAN” 
type discrete solid state devices. Levels of reliability are 
defined by MIL-S-19500. JAN types receive Group A, 
Group B, and Group C lot sampling only, and are the least 
expensive. JANTX types receive 100 percent process 
conditioning, and power conditioning, and are subjected to 
lot rejection based on delta parameter criteria in addition to 
Group A, Group B, and Group C lot sampling. JANTXV 


JAN, JANTX, and JANTXV Devices 

types are subjected to 100 percent (JTXV) internal visual 
inspection in addition to all of the JANTX tests in 
accordance with MIL-STD-750 test methods and MIL- 
S-19500. 

DESC publishes “QPL-19500,” a Qualified Products List 
of all types and suppliers approved to produce and brand 
devices in accordance with MIL-S-19500. 


QPL Approved Types 

Harris is presently qualified on the following devices. Prices and delivery quotations may be obtained from 
your local sales representative. 


JAN and JANTX Bipolar Power Transistors 


Types 

MIL-S- 

19500/ 

Package 

Polarity 

Pt 

(W) 

Ic 

(A) 

VcEO 

(V) 

hpE 

fr 

(MHz) 

Min. 

lc(A) 

2N3439, 2N3440 

368 

TO-205AD/TO-39 

N-P-N 

0.8 

1 

350 

40 

0.02 

15 

2N3584, 2N3585 

384 

TO-213AA/TO-66 

N-P-N 

35 

2 

300 

25 

1 

15 

2N3879 

526 

TO-213AA/TO-66 

N-P-N 

35 

7 

75 

20 

4 

40 

2N5038, 2N5039 

439* 

TO-204AA/TO-3 

N-P-N 

140 

20 

90 

20 

12 

60 

2N5302, 2N5303 

456* 

TO-204AA/TO-3 

N-P-N 

200 

30 

80 

15 

15 

2 

2N5415S, 2N5416S 

485 

TO-205AD/TO-39 

P-N-P 

0.75 

-1 

-300 

30 

-0.05 

15 

2N5671,2N5672 

488* 

TO-204AA/TO-3 

N-P-N 

140 

30 

120 

20 

20 

50 

2N6032, 2N6033 

528* 

TO-204AE/TO-3 

N-P-N 

140 

50 

120 

10 

50 

50 

2N6211-2N6213 

461 

TO-213AA/TO-66 

P-N-P 

35 

-2 

-350 

30 

-1 

20 

2N6283, 2N6284 

504* 

TO-204AA/TO-3 

N-P-N 

175 

20 

100 

1250 

10 

8 

2N6286, 2N6287 

505* 

TO-204AA/TO-3 

P-N-P 

175 

-20 

-100 

1250 

-10 

8 

2N6306, 2N6308 

498* 

TO-204AA/TO-3 

N-P-N 

125 

8 

350 

15 

3 

5 

2N6383-2N6385 

523* 

TO-204AA/TO-3 

N-P-N 

100 

10 

80 

1000 

5 

20 

2N6546, 2N6547 

525* 

TO-204AA/TO-3 

N-P-N 

175 

15 

300 

12 

5 

60 

2N6648-2N6650 

527* 

TO-204AA/TO-3 

P-N-P 

85 

-10 

-80 

1000 

-5 

20 

2N6671,2N6673 

536* 

TO-204AA/TO-3 

N-P-N 

150 

10 

400 

10 

5 

15 

2N6674, 2N6675 

537* 

TO-204AA/TO-3 

N-P-N 

175 

20 

400 

8 

10 

15 

2N6676, 2N6678 

538* 

TO-204AA/TO-3 

N-P-N 

175 

20 

400 

8 

10 

15 


•Available in JANTXV form. 




High-Reiiability Power Devices 


Radiation-Resistant Power Transistors 


The following Harris bipolar silicon power transistors are 
manufactured using special design and processing tech¬ 
niques to assure continued functional performance after 
exposure to specified dosages of neutron and gamma 
radiation. 


The following types are recommended for those applications 
where radiation tolerance is a critical factor. Radiation 
tolerance is not covered by present slash (/) specifications. 
Device capabilities and system requirements are generally 
limited to a custom specification basis. 


Harris Radiation-Hardened Bipolar Power Transistors 


Types 

Description 

Package 

Gamma Intensity 
(RAD(Si)/s) 

Neutron Fluence 
(N/cm22) 

2N3879 

75V/7A, N-P-N Hi-Speed 

TO-213AA 

1 X 107 

5 X 1013 

2N5038 

90V/20A, N-P-N Hi-Speed 

TO-204AA 

1 Xl07 

5 X 1013 

2N5320 

75V/2A, N-P-N Small-Sig. 

TO-205AD 

1 X 107 

5 X 1013 

2N5322 

75V/2A, P-N-P Small-Sig. 

TO-205AD 

1 X 107 

5 X 1013 

2N5672 

120V/30A, N-P-N Hi-Speed 

TO-204AA 

1 X 107 

5 X 1013 

2N6248 

100V/10A, P-N-P EPI-Base 

TO-204AA 

1 X 107 

5 X 1013 

2N6673 

400V/8A, N-P-N Hi-Speed 

TO-204AA 

1 X 107 

5 X 1013 

2N6688 

200V/20A, N-P-N Hi-Speed 

TO-204AA 

1 X 107 

5 X 1013 

2N7142* 

60V/12A. N-P-N Hi-Speed 

TO-204AA 

1 X 108 

1 X 1014 

2N7143* 

80V/12A, N-P-N Hi-Speed 

TO-204AA 

1 X 108 

1 X 1014 

2N7144* 

60V/12A, N-P-N Hi-Speed 

Radial 

1 X 108 

1 X 1014 

2N7145* 

80V/12A, N-P-N Hi-Speed 

Radial 

1 X 108 

1 X 1014 

2N7146* 

60V/12A, N-P-N Hi-Speed 

TO-257AA 

1 X 108 

1 X 1014 

2N7147* 

80V/12A, N-P-N Hi-Speed 

TO-257AA 

1 X 108 

1 X 1014 


‘Formerly RCA Dev. type TA9107. 


Neutron-Radiation Compensation 

In Harris radiation-resistant bipolar power transistors, the 
base width is made as narrow as possible (consistent with 
other design objectives) to achieve a minimum base transit 
time so that a maximum number of minority carriers can 
complete the journey through the base. The narrower base 
width thus compensates for the major cause of failure in 
transistors exposed to neutron radiation, the reduction in 
minority-carrier lifetime and the corresponding decrease in 
transistor current gain. The voltage-supporting region in 
the collector is also made as narrow as feasible and is 
heavily doped. In this way, the series-resistance path is 
made as low as possible to compensate for the rise in col¬ 
lector series resistance and the resultant higher saturation 
voltage caused by exposure of the transistor to neutron 
radiation. 

The problem of increased leakage currents is solved by 
use of epitaxial-planar transistors. The initial leakage in 
these transistors is so small that even the higher levels 
caused by neutron bombardment are unlikely to cause 
failure. 

Because the narrower base width and reduced collector 
resistivity used to improve transistor radiation resistance 

See Application Note AN-6320 for Data 


are contradictory to the design requirement for high-volt¬ 
age, high-energy transistors, designers should adjust cir¬ 
cuits to require the minimum possible emitter-to-collector 
voltage-breakdown capability. In addition, ratings for 
transistors should be specified in accordance with the way 
in which the devices are to be used, (i.e., Vce or Vcev, 
and never VcEo). The circuit design should also provide 
high-energy protection for the transistor. 

Gamma-Radiation Compensation 

The gamma dose rate at which the onset of secondary 
photocurrent occurs depends strongly on the geometry of 
the transistor emitter. The secondary photocurrent is initi¬ 
ated when a portion of the emitter-base junction becomes 
forward-biased because of the voltage drop across the 
lateral base resistance under the emitter. In Harris radia¬ 
tion-resistant transistors, the distance from the base con¬ 
tact to the farthest point of the base under the emitter is 
reduced to the minimum possible value to achieve a sub¬ 
stantial increase in the gamma threshold level at which the 
secondary photocurrent starts. 
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High-Reliability Power Devices 


Custom-Ordered Added Value Screening 


Added Value Screening for Power Bipolar 
Transistors and Chips 

Many solid-state devices not yet covered by military speci¬ 
fications, because they are too new, offer the most recent 
technological advances or have special performance char¬ 
acteristics which offer advantages to the designer of high- 
reliability equipment. Harris cooperates with the users of 
such devices in establishment of high-reliability specifica¬ 
tions patterned after MIL standards, which allow these 
designs to be approved for use in military and aerospace 
systems, as well as commercial equipment. 

Most procurements of solid-state devices for military sys¬ 
tems are made by the equipment contractor from the MIL- 
STD parts list as awards are received for electronic equip¬ 
ment. Some military and aerospace programs, because of 
their size, duration, or special requirements (Minuteman 
and Peacekeeper are two examples), require that special 
specifications and process methods, or even special pro¬ 
duction lines, be established and tailored to the particular 
functional, reliability, and economic needs of the pro¬ 
gram. Harris has frequently used the resource of its 
laboratories, production facilities, and expert technical 
staff to contribute to the success of such programs. 


All Harris high-reliability solid-state power devices are 
processed in accordance with provisions of MIL-S-19500. 
The desired screening test sequence can be chosen from 
the models shown in the screening table. 

Class S devices provide wafer lot control traceability from 
wafer diffusion through screening. 

Class S chips also provide wafer lot control traceability 
from wafer diffusion through screening. A sample of 22 
devices taken from this lot is assembled in a suitable 
package. The assembled sample devices are subjected to 
the Class S screening sequence in the table below. Class 
S chips are released for shipment when the assembled 
sample devices successfully pass the screen. 

Class V devices are screened for precap internal visual 
inspection plus burn-in and domestic assembly. Such 
devices are referred to as JANTXV. Class X devices are 
100% burned-in and are referred to as JANTX. 

Group B and Group C tests will be performed when 
requested in accordance with MIL-S-19500. 


Added Value High-Reliability Screening for Harris Bipolar Power Transistors 


SCREEN 

MIL-STD-750 

METHOD 

CONDITION 

CLASS S 

REQUIREMENTS 

CLASS V 

REQUIREMENTS 

CLASS X 

REQUIREMENTS 

1. Internal Visual 

2072 

For transistors. 

100% 

100% 

~ 

2. High Temp Life 

(LTPD) 

(stabilization bake) 

1032 

24 hrs min at max 

rated storage 

temp. 

100% 

100% 

100% 

3. Thermal shock 

(temp cycling) 

1051 

No dwell is 

required at 25° C. 

Test condition C, 

20 cycles, t 

(extremes) >10 

min. 

100% 

100% 

100% 

4. Constant 

acceleration 1/ 

2006 

Yi direction at 

20,000 G min 

except at 10,000 

G min for devices 

with power rating 

of > 10 watts at 

Tc = 25° C. The 1 

min hold time 

requirement shall 

not apply. 

100% 

100% 

100% 



High-Reliability Power Devices___ 

Custom-Ordered Added Value Screening 

Added Value High-Reliability Screening for Harris Bipolar Power Transistors 


SCREEN 

MIL-STD-750 

METHOD 

CONDITION 

CLASS S 
REQUIREMENTS 

CLASS V 
REQUIREMENTS 

CLASS X 
REQUIREMENTS 

5. Hermetic Seal 

Fine 1/ 

1071 

Test condition G 

or H, max leak 

rate = 5x10"® atm 

cc/s except 

5x10"^ atm cc/s 

for devices with 

internal cavity > 

0.3 cc. 

Optional if done 

in screen 14. 

100% 4/ 

100% 4/ 

Gross 


Test condition A, 

C, D, E, or F. 

Optional 

100% 4/ 

100% 4/ 

6. Serialization 


See 3.7.9. 

100% 



7. Interim Electrical 

Parameters 


As specified. 

100% 

(Read and record) 



8. High Temp Reverse 

Bias (HTRB) 


48 hrs min at Ta = 

150°C (min) and 

minimum applied 

voltage as 

follows: 




Burn-in 

(for transistors) 

1039 

Transistors - 80% 

(min) of rated 

VcB (bipolar), 

Vgs(fet), or 

Vds(fet) as 

applicable. Test 

condition A. 

100% 

100% 

100% 

9. Interim electrical 

and delta parameters 


As specified but 

including all delta 

parameters as a 

minimum. 

Leakage current 

shall be measured 

on each device 

before any other 

test is made. 

100% (Measure 

all specified 

parameters within 

16 hrs after 

removal of 

applied voltage 

in HTRB. Record 

those parameters 

which have a 

delta limit.) 

(See screen 11.) 

100% (Measure 

all specified 

parameters within 

24 hrs after 

removal of 

applied voltage 

in HTRB. Record 

those parameters 

which have a 

delta limit.) 

(See screen 11.) 

100% (Measure 

all specified 

parameters within 

24 hrs after 

removal of 

applied voltage 

in HTRB. Record 

those parameters 

which have a 

delta limit.) 

(See screen 11.) 
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High-Reiiability Power Devices 


Custom-Ordered Added Value Screening 

Added Value High-Reliability Screening for Harris Bipolar Power Transistors 


SCREEN 

MIL-STD-750 

CONDITION 

CLASS S 

CLASS V 

CLASS X 

METHOD 

REQUIREMENTS 

REQUIREMENTS 

REQUIREMENTS 

10. Power Burn-In 


As specified. 

100% 

100% 

100% 

Burn-In 


Transistors. Test 

240 hrs (min) 

160 hrs (min) 

160 hrs (min) 

(Transistors) 


condition B. 




Burn-In 

1040 

Thyristors. 

240 hrs (min) 

96 hrs (min) 

96 hrs (min) 

(Thyristors) 3/ 






11. Final Electrical Test 


As specified. 

100% 

100% 

100% 

Interim Electrical 


All interim and 

Interim electrical 

Interim electrical 

Interim electrical 



delta parameter 

and delta 

and delta 

and delta 



measurements 

parameters as a 

parameters as a 

parameters as a 



must be 

minimum. (Read 

minimum. (Read 

minimum. (Read 



completed within 

and record.) 

and record.) 

and record.) 



96 hrs after 






removal from 






burn-in 






conditions. 




Other Electrical 



Group A, sub¬ 

Group A, sub¬ 

Group A, sub¬ 

Parameters 



groups 2 and 3. 

groups 2 and 3. 

roups 2 and 3. 

12. Hermetic Seal 

1071 

(Same as 5 on 

previous page) 2/ 

100% 

Optional 4/ 

Optional 4/ 

Fine 1/ 



i 

I 



Gross 






13. Radiography 

2076 

2/ 

100% 

— 

- 

14. External Visual 

2071 

To be performed 

100% 

- 

- 

Examination 


after complete 

marking. 

L__ 



1 


*1/ Omit fine leak seal test and constant acceleration test for double plug, non-internal cavity diode construction. 

*2/ The radiographic and seal screens for JANS may be performed in any order following final electrical test. Glass diodes 
shall not be painted until after seal tests. When hermetic seal testing is performed in screen 5 it does not have to be 
performed again in screen 12 for double plug, non-internal cavity diode construction. 

*3/ Reverse-blocking test shall replace power burn-in for power rectifiers at> 10 amp rating at Tc > 100° C and all thyristors. 
4/ Fine and gross seal leak test for JANTX and JANTXV shall be performed in either block 5 or block 12. 











Package Information 


Package information 


Dimensional Outlines 


BR-4 

POLARITY 




^ - 0 - 

“H y CHAMFER 

A2 


"'I 

Q 

1 

1 i 



iri 


DO-204AP 


rPOLARITY 

SYMBOL 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

Al 

0.060 TYP. 

1.5 TYP. 


CM 

< 

0.125 

0.135 

3.2 

3.4 


B 

0.016 

0.020 

4.1 

5.1 


D 

0.355 

0.365 

9.0 

9.3 


E 

0.300 

0.350 

7.6 

8.9 


El 

0.245 

0.255 

6.2 

6.5 



0.195 

0.205 

5.0 

5.2 


»B 

0.290 

0.310 

7.4 

7.9 


L 

0.155 

0.165 

3.9 

4.2 



92CS-42582 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

0b 

0.028 

0.034 

0.71 

0.86 


0D 

0.100 

0.150 

2.5 

3.8 


G 

— 

0.240 

— 

6.1 


L 

1.000 

- 

25.4 

- 



92CS-42583R1 

COLOR BAND (POLARITY SYMBOL) INDICATES 
CATHODE CONNECTION. 


GE-3 


AD 


<^b 





T 

G- 


NOTE: 

COLOR BAND (POLARITY SYMBOL) INDICATES CATHODE 
CONNECTION. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

0b 

0.048 

0.052 

1.2 

1.3 


0D 

0.170 

0.250 

4.3 

6.3 


G 

— 

0.300 

— 

7.6 


L 

1 

- 

25.4 

- 



92CS-42648 


GE-4 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

0b 

0.037 

0.042 

0.94 

1.07 


0D 

0.115 

0.180 

2.9 

4.6 


G 

— 

0.300 

— 

7.6 


L 

1 

- 

25.4 

- 



NOTE: 

COLOR BAND (POLARITY SYMBOL) INDICATES 
CATHODE CONNECTION. 


92CS-42647 







Package Information 


TO-202AB 

VERSATAB 



Notes: 

1: Package contour optional within dimensions specified. 
2: Lead dimensions uncontrolled in this zone. 

3: Controlling dimensions: inch. 


Dimensional Outiines 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

— 

0.05 

— 

1.270 

1 

b 

0.023 

0.029 

0.584 

0.736 


bi 

0.045 

0.055 

1.143 

1.397 

1 

c 

0.018 

0.026 

0.457 

0.660 


D 

0.305 

0.325 

7.747 

8.255 


E 

0.130 

0.150 

3.302 

3.810 


e 

0.095 

0.105 

2.413 

2.667 


ei 

0.190 

0.210 

4.826 

5.334 


G 

0.760 

0.840 

19.31 

21.33 


Gi 

0.230 

0.250 

5.842 

6.350 


H 

0.330 

0.370 

8.382 

9.398 


L 

0.400 

0.450 

10.16 

11.43 


Li 

0.050 

0.100 

1.27 

2.54 

1. 2 

0P 

0.123 

0.127 

3.124 

3.225 


Q 

0.120 

0.130 

3.048 

3.302 


Qi 

0.039 

0.050 

0.990 

1.270 



— 

50° 

— 

50° 

1 


92CS-24062R6 


TO-204AA 


SYMBOL 

INCHES 

MILLIMETERS 

NOTE 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.4 

11.4 


0b 

0.038 

0.043 

0.966 

1.092 


0D 

- 

0.875 

- 

22.22 


e 

0.420 

0.440 

10.67 

11.17 


ei 

0.205 

0.225 

5.21 

5.71 


F 

- 

0.135 

- 

3.42 


L 

0.312 

— 

7.93 

— 


0P 

0.151 

0.161 

3.84 

4.08 


q 

1.187 BSC 

30.15 BSC 


R 

- 

0.525 

- 

13.33 


Ri 

- 

0.188 

- 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



92CS-37249R1 



TO-204AA 

200-mil diameter pin isolation 



Notes: 

1: 0b applies between Li and L. Diameter is uncontrolled 
in Li. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.35 

11.35 


0b 

0.038 

0.043 

0.96 

1.092 

1 

0bi 

0.200 NOM. 

5.08 NOM. 


0D 

— 

0.875 

— 

22.22 


e 

0.420 

0.440 

10.67 

11.17 

2 

©1 

0.205 

0.225 

5.21 

5.71 

2 

F 

0.060 

0.135 

1.53 

3.42 


L 

0.312 

0.500 

7.93 

12.70 


Li 

— 

0.050 

— 

1.27 

1 

0P 

0.151 

0.161 

3.836 

4.089 


q 

1.177 

1.197 

29.90 

30.40 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.188 

3.33 

4.77 


s 

0.655 

0.675 

16.64 

17.14 



92CS-32102 



2: These dimensions should be measured at points 0.050 
in. (1.270 mm) to 0.055 In. (1.397 mm) below seating 
plane. When gage is not used, measurement will be 
made at seating plane. 
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Package Information_ 

Dimensional Outlines 

TO-204AE 

141-mii diameter pin isoiation 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.250 

0.450 

6.4 

11.4 


0b 

0.057 

0.063 

1.45 

1.60 


0bi 

0.141 NOM. 

3.58 NOM. 


0D 

— 

0.875 

— 

22.22 


e 

0.420 

0.440 

10.67 

11.17 


ei 

0.205 

0.225 

5.21 

5.71 


F 

0.060 

0.135 

1.53 

3.42 


L 

0.440 

0.480 

11.18 

12.19 


0P 

0.151 

0.161 

3.84 

4.08 


q 

1.187 

BSC 

30.15 

BSC 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.188 

3.33 

4.77 


s 

0.655 

0.675 

16.64 

17.14 




TO-205AD 


SEATING 

PLANE 



MEASURING POINT 


Notes: 

1. Dimension k measured from <t>D maximum. 

2. <t>D-\ shall not vary more than 0.010 in Zone P. This zone 
controlled for automatic handling. 

3. Details of outline in this zone optional. 

4. Leads at gauge plane 0.054-0.055 below seating plane shall be 
within 0.007 radius of positional tolerance at MMC relative to 
tab at MMC. Device may be measured by direct methods or by 
gauge and gauging procedure described on JEDEC gauge 
drawing GS-1. 

5. 0b2 applies between and L 2 - 0b applies between L 2 and L 
minimum. Diameter is uncontrolled in Li and beyond L 
minimum. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

0a 

0.200 BSC 

5.08 BSC 

4 

A 

0.240 

0.260 

6.10 

6.60 


0b 

0.016 

0.021 

0.41 

0.53 

5 

0b2 

0.016 

0.019 

0.41 

0.48 

5 

0D 

0.335 

0.370 

8.51 

9.39 


0D^ 

0.305 

0.335 

7.75 

8.50 

2 

h 

0.009 

0.041 

0.23 

1.04 


j 

0.028 

0.034 

0.72 

0.86 


k 

0.029 

0.045 

0.74 

1.14 

1 

L 

0.500 

0.750 

12.70 

19.05 

5 

h 

- 

0.050 

- 

1.27 

- 5 

•-2 

0.250 

— 

6.35 

— 

5 

P 

0.100 

— 

2.54 

— 

2 

Q 

— 

0.050 

— 

1.27 

3 

a 


45^’ NOMINAL 



P 

_ 1 


90° NOMINAL 




92CS-39772 
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Package Information 


Dimensional Outlines 


TO-205AD 

WITH FLANGE 





I 

i I L‘: 


t 

® seating 

PLANE 

-I 





SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

- 

0.328 

- 

8.33 


B 

0.240 

0.260 

6.10 

6.60 


Bl 

0.009 

0.125 

0.229 

3.18 



0.016 

0.019 

0.406 

0.483 


D 

0.335 

0.370 

8.51 

9.40 


Dl 

0.305 

0.335 

7.75 

8.51 


E 

0.495 

0.505 

12.57 

12.83 


e 

0.200 T.P. 

5.08 T.P. 

1 

ei 

0.100 T.P. 

2.54 T.P. 

1 

F 

0.062 

0.068 

1.57 

1.74 


G 

0.995 

1.005 

25.27 

25.53 


i 

0.028 

0.034 

0.711 

0.864 


k 

0.029 

0.045 

0.737 

1.14 


L 

0.430 

_ 

10.92 

_ 


Q 

0.685 

0.691 

17.40 

17.55 


Qi 

0.559 

0.565 

14.20 

14.35 


Q2 

0.128 

0.132 

3.25 

3.35 


R 

0.156 T.P. 

3.96 T.P. 

1 


0.064 

0.066 

1.63 

1.67 


a 

45° T.P. 



1, 2 


92CS-22333 


TO-213AA 



SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

.250 

.340 

6.35 

8.63 


Ot 

.028 

.034 

.712 

.863 


dD 

— 

.620 

— 

15.74 

3 . 


.470 

.500 

11.94 

12.70 


e 

.190 

.210 

4.83 

5.33 


ei 

.093 

.107 

2.37 

2.71 


F 

.050 

.075 

1.27 

1.90 

4 

Fi 

— 

.050 

— 

1.27 

3 

L 

.360 

— 

9.15 

— 


ep 

.142 

.162 

3.61 

4.08 


q 

.950 

.970 

24.13 

24.63 


ri 

— 

.350 

— 

8.89 


ra 

— 

.145 

— 

.368 


s 

.570 

.590 

14.48 

14.98 



92CS-39032 


Notes: 

1. Refer to applicable symbol list. 

2. Dimensioning and tolerancing per ANSI Y14.5 - 1973. 


3. Package contour optional within dimensions specified. 

4. Dimension does not include sealing flanges. 

5. Controlling dimensions: inch. 







Package Information 


Dimensional Outlines 

TO-218AC 


T 

Dl 

1 

T 


92CS-37698RI 



NOTES: 

1. Tab outline optional within boundaries of dimensions E and R. 

2. Lead dimensions uncontrolled in L-|. 

3. Maximum radius of 0.050" on ail body edges and corners. 

4. Position of lead to be measured 0.185-0.190" from bottom of 
dimension D. 

5. Controlling dimension: inch. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.165 

0.200 

4.191 

5.080 


b 

0.040 

0.065 

1.016 

1.651 


c 

0.053 

0.065 

1.346 

1.651 


Cl 

0.015 

0.030 

0.381 

0.762 


D 

0.460 

0.505 

11.68 

12.827 


Dl 

0.395 

0.415 

10.033 

10.541 


□2 

0.070 

0.090 

1.778 

2.286 


D3 

- 

0.600 

- 

1.524 


E 

0.610 

0.640 

15.494 

16.256 

1 

El 

0.305 

0.320 

7.747 

8.128 


E2 

0.040 

0.060 

1.016 

1.524 


e 

0.205 

0.225 

5.207 

5.715 

4 

ei 

0.420 

0.440 

10.688 

11.176 

4 

L 

0.500 

0.632 

12.700 

16.05 


Li 

— 

0.150 

- 

3.81 

2 

0P 

0.157 

0.167 

3.988 

4.241 


Q 

0.093 

0.126 

2.36 

3.200 


R 

0.170 

0.190 

4.318 

4.826 

1 

Y 

0.600 

0.650 

15.24 

16.51 



92CS-37698R2 


TO-220AA 

VERSAWATT 



1. Tab contour optional within H-] and E. 

2. Position of lead to be measured 0.050 - 0.055 in. (1.270 - 1.397 mm) 
below seating plane. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

- 

b 

0.020 

0.045 

0.51 

1.14 

- 

bi 

0.045 

0.070 

1.15 

1.77 

- 

c 

0.015 

0.025 

0.38 

0.63 

- 

D 

0.560 

0.625 

14.23 

15.87 

- 

E 

0.380 

0.420 

9.66 

10.66 

1 

62 

0.190 

0.210 

4.83 

5.33 

2 

F 

0.045 

0.055 

1.14 

1.39 

- 

Hi 

0.230 

0.270 

5.85 

6.85 

1 

Jl 

0.080 

0.115 

2.04 

2.92 

- 

L2 

- 

0.050 

- 

1.27 

- 

L3 

0.360 

0.422 

9.15 

10.71 

- 

<pP 

0.139 

0.147 

3.531 

3.733 

- 

Q 

0.100 

0.120 

2.54 

3.04 

- 

S 

0.580 

0.610 

14.74 

15.49 

- 


92CS-37524R1 








Packaging Information 


Dimensional Outlines 


TO-220AB 

VERSAWATT 



NOTES: 

1. Position of iead to be measured 0.250-0.255 in. 
(6.350-6.477 mm) from case. 


SYMBOL 

iNCHES 

MiLLiMETERS 

MiN. 

MAX. 

MiN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

A1 

0.080 

0.085 

2.03 

2.16 

b 

0.020 

0.045 

0.51 

1.14 


0.045 

0.070 

1.14 

1.77 

C 

— 

0.125 


3.18 

c 

0.015 


0.38 

0.63 

0 

0.560 

h!I 

14.23 

15.87 

Dl 



- 

2.54 

E 

0.380 

1! 1 

9.66 

10.66 

e 

0.090 

0.110 

2.29 

2.79 

®1 I 

0.190 

0.210 

4.83 

5.33 

®2 

— 

0.030 

— 

0.76 

F 

0.045 

0.055 

1.14 

1.39 

H 

0.230 

0.270 

5.85 

6.85 

Hi 

0.355 

0.370 

9.02 

9.40 

”2 

- 

0.160 

- 

4.06 


0.080 

0.115 

2.04 

2.92 

L 

0.500 

0.562 

12.70 

14.27 

Li 

- 

0.250 

— 

6.35 

L2 

0.400 

0.410 

10.16 

10.41 

0P 

0.139 

0.161 

3.531 

4.089 

Q 

0.100 

0.120 

2.54 

3.04 


92CS-34697R1 


TO-220AC 

VERSAWATT 



1. Position of iead to be measured 0.250-0.255 in. 
(6.350-6.477 mm) from case. 


SYMBOL 

iNCHES 

MiLLiMETERS | 

MiN. 

MAX. 

MiN. 

MAX. 

A 

0.140 

0.190 

3.56 

4.82 

Al 

0.080 

0.085 

2.03 

2.16 

b 

0.020 

0.045 

0.51 

1.14 

h 

0.045 

0.070 

1.14 

1.77 

C 

— 

0.125 


3.18 

c 

0.015 

0.025 

0.38 

0.63 

D 

0.560 

0.625 

14.23 

15.87 

Dl 

— 

0.100 

— 

2.54 

E 

0.380 

0.420 

9.66 

10.66 

®1 

0.190 

0.210 

4.83 

5.33 

®2 

— 

0.G30 

— 

0.76 

F 

0.045 

0.055 

1.14 

1.39 

H 

0.230 

0.270 

5.85 

6.85 

Hi 

0.355 

0.370 

9.02 

9.40 

H2 

- 

0.160 

— 

4.06 

H3 

- 

0.600 

- 

15.24 

Jl 

0.080 

0.115 

2.04 

2.92 

L 

0.500 

0.562 

12.70 

14.27 

Li 

- 

0.250 

— 

6.35 

L2 

0.400 

0.410 

10.16 

10.41 

(PP 

0.139 

0.161 

3.531 

4.089 

Q 

0.100 

0.120 

2.54 

3.04 


92CS-34830R1 




















Packaging Inforinatidn, 


Dimensional Outlines 

TO-251AA 


r‘’n. 


12 3 


K 




3 PL 

.01o(j^E(;^Y'| 


—i 




-0 




-U I—Ai 


9ECS-42979 


NOTES: 

1. 1 -X-1 Is datum surface, (seating plane) 

* CE] »n<lCEl are datums. 

3. Lead dimension uncontroiled in L 3 . 

4. Tab contour optional within dimensions b 2 and L 2 . 

5. Controlling dimension: inch. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.086 

0.094 

2.19 

2.38 


A1 

0.035 

0.045 

0.89 

1.14 


b 

0.025 

0.035 

0.64 

0.89 

2 

bl 

0.030 

0.045 

0.76 

1.14 


b2 

0.205 

0.215 

5.21 

5.46 

4 

c 

0.018 

0.023 

0.46 

0.58 


Cl 

0.018 

0.023 

0.46 

0.58 


D 

0.235 

0.245 

5.97 

6.22 


E 

0.250 

0.265 

6.35 

6.73 

2 

e 

0.090 BSC 

2.28 BSC 


L 

0.350 

0.380 

8.89 

9.65 


L1 

0.075 

0.090 

1.91 

2.28 


L2 

0.035 

0.050 

0.89 

1.27 

4 

L 3 

0.045 

0.060 

1.15 

1.52 

3 


92CS-42862 


TO-252AA 



NOTES: 

1. I -X- I is datum surface, (seating plane) 

I I and l -Y- I are datums. 

3. Lead dimension uncontrolled in L 3 . 

4. Tab contour optional within dimensions b 2 and L 2 . 

5. Df and Ef establishes a minimum mounting surface for 
Terminal 4. 

6 . L is the terminal length for soldering. 

7. Controlling dimension: inch. 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

0.086 

0.094 

2.19 

2.38 


Al 

0.035 

0.045 

0.89 

1.14 


b 

0.025 

0.035 

0.64 

0.88 

2 

bl 

0.030 

0.045 

0.76 

1.14 


b2 

0.205 

0.215 

5.21 

5.46 

4 

c 

0.018 

0.023 

0.46 

0.58 


Cl 

0.018 

0.023 

0.46 

0.58 


D 

0.235 

0.245 

5.97 

6.22 


Dl 

0.170 

— 

4.32 

- 

1,5 

E 

0.250 

0.265 

6.35 

6.73 

2 

El 

0.170 

— 

4.32 

- 

1,5 

e 

0.090 BSC 

2.28 BSC 


ei 

0.180 BSC 

4.57 BSC 


H 

0.370 

0.410 

9.40 

10.42 


L 

0.020 


0.51 

- 

6 

Li 

0.025 

0.040 

0.64 

1.02 


L2 

0.035 

0.050 

0.88 

1.27 

4 

L 3 

0.045 

0.060 

1.15 

1.52 

3 


9208-42863 
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Packaging information 


HYBRID-CIRCUIT PACKAGE 


Dimensional Outlines 



DIMENSIONS IN INCHES AND 
MILLIMETERS (VALUES IN PARENTHESES) 

Typical lead length equals 0.75 (19.0). 

*For HC2000H, Terminal 11 is internally connected to 
Terminal 6 

For HC2500, Terminal 11 is electrically isolated from 
internal circuitry. 


92CS-37519 


RADIAL PACKAGE 




SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

A 

— 

0.200 

— 

5.08 


Al 

- 

0.125 

— 

3.17 

1 

C 

0.015 

0.019 

0.38 

0.48 


Cl 

- 

0.015 

- 

0.38 


0D 

— 

0.710 

— 

18.03 


0Di 

0.615 

0.690 

15.62 

17.52 

1 

d 

0.042 

0.046 

1.06 

1.16 


L 

0.700 

0.710 

17.78 

18.03 


L1 

__ 

0.510 

- 

12.95 


__ 

90' 

. ^2° 

90° ± 2° 




Note: 

1. Controlled area of the diameter does not include 
the brazed area around the ceramic Snd terminal 2. 


92CS-20224R1 
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Package Information 


Suggested Hardware and Mounting Arrangements 
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Package Information 


Suggested Hardware and Mounting Arrangements 


TO-213AA 


TO-218AC 




SCREW, 4-40 


= 165 MILS NOM. 



DF547A 

MICA INSULATOR 

HOLE DIA, = 0,088-0.093 IN. 

(2.24-2.36 mm) 


HEATSINK 

(CHASSIS) 


DF546A 

INSULATING SHOULDER WASHER 
I.D. = 0,118 IN. (3.00 mm) 
SHOULDER DIA, = 

0.150 IN. 3.8 (mm) MAX, 


HEX NUT 
SOLDER LUG 
HEX NUT 



92CS-22560R5 


TO-220AA 


TO-220AB 


92CS-39588 



SCREW, 6-32 


NR231A 

RECTANGULAR METAL 
WASHER 


DF103B 

MICA INSULATOR 
HOLE DIA, = 0.145 0.141 ii 
(3.68-3.58 mm) 


DF378F 


METAL WASHER 
LOCK WASHER @ 

HEX NUT ©> 
SOLDER LUG 


INSULATING SHOULDER WASHER 
I.D. = 0.156 in. (4.00 mm) 
SHOULDER DIA. = 

0.250 in, 6.35 (mm) MAX. 



METAL WASHER 
LOCK WASHER (3 
HEX NUT 
SOLDER LUG 


NR231A 

RECTANGULAR METAL 
WASHER 


DF103B 

MICA INSULATOR 
HOLE DIA, = 0.145-0.141 ii 
(3.68-3.58 mm) 


DF378F 

NSULATING SHOULDER WASHER 
- I.D. =0.156 in. (4.00 mm) 
SHOULDER DIA. = 

0.250 in, 6.35 (mm) MAX. 




NOTE. MAXIMUM TORQUE APPLIED TO MOUNTING 
FLANGE IS 8 in lb. (0.09 kgf ml 


NOTE MAXIMUM TORQUE APPLIED TO MOUNTING 
FLANGE IS 8 m. lb. 10 09 kgf ml 


92CS-40181 


92CS-39586 
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Package Information 


Suggested Hardware and Mounting Arrangements 


TO-220AC 


POWER HYBRID CIRCUIT PACKAGE 



LOCK WASHER @ 



note maximum torque applied to mounting 

FLANGE IS 8 in, lb. (0.09 kgf m) 



#- 


Lock washer 
Hex. nut 


Note: Maximum torque applied to mounting flange is 
24 in-lb (0.3 kgf-m). 

DF293A is a socket to enable simple connection of 
this module. 


92CS-39587 
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Package Information 


Lead Forms for Plastic Power Packages 

TO-220 

VERSAWATT 



1 

92CS-37522 









Package Information. 


Lead Forms for Plastic Power Packages 

TO-220 

VERSAWATT (Cont’d) 


Lead Form 
No. 


Lead Form 
No. 



- 0.610 ► 
^ 0735 




TO-202 

VERSATAB 


+ 0 030 
0. 560- 



0.200 n 


0 100 I 

!□—I-* 


PLASTICTERM 3 2 


Top View 


Lead Form 
No. 


Type 1 


Type 3 


Lead Form 
No. 


Type 12 


Type 32 




Package Information 


Surface-Mount Lead Forms 

TO-220 

VERSAWATT 




5 



















Package Information 


Surface-Mounted Devices Mounting and Handling Considerations 


General — Since the external epoxy portions of the TO- 
251AA and TO~252AA surface-mounted devices are much 
smaller than on conventional transistor packages, these 
devices are often more susceptible to high-temperature/ 
high-humidity conditions. Thus, these surface-mounted 
devices should be coated or encapsulated when used in 
high-temperature/high-humidity environment. 

Preheating — Both TO-251AA and TO-252AA “D-Pak” 
transistors must be preheated prior to being mounted on 
circuit boards. There are several methods of preheating, 
including use of an infrared heat panel, parabolic infrared 
lamp, or hot air circulation. Preheat the devices at 100- 
150°C for two minutes, raising the temperature as gradu¬ 
ally as possible, since the device pellets may be damaged 
by an abrupt thermal shock. 

Soldering — Both TO-251AA and TO-252AA transistors 
are specified for 250°C solder temperature for 20 seconds 
duration. It is important to use a solder with a melting 
temperature of 190°C or lower. In general, soldering con¬ 
ditions range from 220-240° C for 3-5 seconds. 

When using molten solder in the metal mask method. 


avoid uneven printing and deformation. Recommended 
uniform solder printing thickness is at least 200//m to 
ensure lead wire solderability. 

When using a soldering iron to mount a device to the cir¬ 
cuit board, care should be taken to avoid damage and/ 
or dislocation of the device. (For this reason, soldering 
irons are recommended only for experimental or repair 
work.) For proper bonding, the soldering iron tip should 
be 1mm or less in diameter, and 250° C for 3 seconds or 
less. Never touch the epoxy package with the soldering 
iron. 

Figures 1 and 2 show the relationship between soldering 
temperature and preheating time for various device mount¬ 
ing procedures. 

Flux removal — After surface-mounted devices have been 
soldered to the circuit board/substrate, excess flux must 
be removed to prevent corrosion of the device and lead 
wires. Organic flux may be removed by rinsing: but inor¬ 
ganic flux must be cleaned with an olefin cleaner such as 
Freon TE or Di-Freon Solvent S3-E. 




Fig. 2 — Reflow solder method. 
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Package Information 


Surface-Mounted Devices Power Dissipation Considerations 


Maximum power dissipation for the TO-251AA is 1W; 
however, when the TO-252AA is mounted directly to a 
ceramic substrate, the power dissipation is increased to 


2-3W. Figure 3 illustrates the maximum power dissipation 
for either the D72F5T1 or the D73F5T1 transistor mounted 
to a ceramic substrate. 



0 20 40 60 80 100 120. 140 160 

Ambient temperature 


Fig. 3 — PD(max) vs. 7a characteristics of either the D72F5T1 or D73F5T1 
transistor mounted on a ceramic substrate. 


Certain circuit designs (such as motor drives and flash cir¬ 
cuits) require devices to be rated for transient conditions 
as well as for their overall power dissipation capability. 


The relationship between maximum power dissipation and 
pulse width under transient conditions for typical TO- 
251AA devices is shown in figure 4. 




Fig. 4 — Po vs. 7a characteristics of D72F5T1 and D73F5T1 under transient 
conditions. 
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Application Notes_ 

Application Note Abstracts 

Power T ransistors 


AN^509 ..8 pages 

Compact 5-Volt Power Supplies Using High- 
Voltage Power Transistors 

The use of low-cost, industrial-type, high voltage 
power transistors and fast-recovery rectifiers to 
achieve size and weight reductions and efficiency 
improvements in 5-volt dc power supplies with 
output currents of 50 amperes or more are discussed. 
The supplies described, like those used in high- 
reliability aerospace applications, use switching 
rather than dissipating regulators to eliminate the 
need for a 60-Hz power transformer and heat sinks 
for the transistors. A complete switching-regulator 
power supply is described in detail. 

AN-4573 . ...6 page; 

Testing for Forward-Bias Second Breakdown in 
Power Transistors 

The design of a non-destructive forward-bias 
second-breakdown test facility that determines the 
forward-bias second-breakdown safe-operating locus 
for power transistors is described. Detailed schematic 
diagrams of test circuits that can be used to test 
devices with collector-current ratings up to 2.5 
amperes and sustaining collector-to-emitter voltage 
[^CEO(sus)] ratings up to 300 volts, or with ratings 
to 5 amperes and 100 volts, are given. 


AN-4612.4 pages 

Thermal-Cycling Rating System for Silicon 
Power Transistors 

The basic causes of thermal fatigue in silicon power 
transistors are analyzed, and a rating chart that 
makes it possible for a circuit designer to avoid such 
failures during the operating life of his equipment is 
described. Examples are provided on the use of this 
chart to determine the transistor operating conditions 
required to assure a desired thermal-cycling cap¬ 
ability and to determine whether the thermal-cycling 
capability is adequate for the requirements of a given 
application. 

AN-6145.8 pages 

A Test Set for Nondestructive Safe-Area 
Measurements Under High-Voltage, High- 
Current Conditions 

The determination of the safe-operating area of 
power transistors at high volt/ampere products 
under pulsed and repetitive-pulsed conditions, nondestruc- 
tively, is made possible by the test set described in this 
Note. System philosophy, design, construction, and 
operation are detailed. 

AN-6163 .12 pages 

Quantitative Measurement of Thermai-Cyciing 
Capabiiity of Silicon Power Transistors 

This Note discusses the methods used to test the 
thermal-cycling capability of power transistors. A 
brief description of thermal fatigue, application 
requirements, and rating charts is given. A detailed 
discussion of the practical design and construction of 
thermal-cycling racks is also included along with 
actual test conditions for various power transistor 
types. Acceleration factors, failure indicators, failure 
mechanisms, and real-time control of thermal- 
cycling capability of factory products are discussed. 
Some information is also given on hermetic versus 
plastic-package thermal-cycling reliability. 


AN-6249 . 6 pages 

Real-Time Controls of Silicon Power-Transistor 
Reliability 

This Note compares the traditional, classical 
approach to the reliability-assurance testing of power 
transistors with a newer classification of testing; Real- 
Time Control, RTC. The classical approach is com¬ 
monly referred to as Group B, and involves a series of 
mechanical, environmental, and life stress tests. RTC 
involves a continuous, systematic evaluation and 
control in “real time” of basic, potential failure 
mechanisms. It is an important supplement to a total 
program of reliability assurance. 


AN-6281 .6 pages 

Accurate Measurement of Sustaining Voltage of 
Power Transistors ~ A Pulsed-Breakdown Test 
Set 

Several techniques for the measurement of the 
primary (sustaining) breakdown voltage of power 
transistors are in common use today. The charac¬ 
teristics and limitations of these test methods frequent¬ 
ly make rapid and accurate sustaining-voltage 
readings on power transistors difficult or impossible. 
The test set described in this Note fills the need for 
accurate, laboratory-type, sustaining-voltage measur¬ 
ing equipment, although circuitry used in the test set 
design may be adapted to high-speed testing equip¬ 
ment as well. A complete parts list and calibration 
sequence are given. 

AN-6320 .8 pages 

Radiation-Hardness Capability of RCA Silicon 
Power Transistors 

The types of radiation damage that might be 
experienced by a power device and the tests used to 
determine the design most effective in preventing 
these types of damage are described. 

AN-6330 .12 pages 

A Safe-Area Rating System for Power Inverters 
Handling Capacitive and Inductive Loads 

Although transistor power inverters have classic¬ 
ally been evaluated with resistive loads, the reliability 
of practical inverters often depends on inductive and 
capacitive loads and associated starting transient con¬ 
siderations. This Note describes a safe-area rating 
system for transistors and relates this system to self- 
excited single-transformer, self-excited double trans¬ 
former, and driven inverters operating into resistive, 
capacitive, and inductive loads under both steady- 
state and starting conditions. 

AN-6423 . 8 pages 

Thirty-Watt (RMS) True Complementary — 
Symmetry Audio Amplifier Using BDX33 and 
BOX34 Darlington Transistors 

Monolithic-silicon Darlington transistors de¬ 
signed for low-and mediurti-frequency power applica¬ 
tions are especially suitable for audio-output 
applications. This Note describes the design and 
performance of an audio amplifier that incorporates 
such devices. 

AN-6425 .8 pages 

Automatic Analyzer for Determining Safe 
Operating Area of Power Transistors 

The safe operating area is one of the most 


important ratings of a power transistor, yet only a fet\ 
methods exist to evaluate it. The method presented in 
this Note allows description of the safe operating area 
for both dc and pulse operation vrithout subjecting 
the transistor to breakdown. Botn n-p-n and p-n-p 
transistors in hermetic or plastic packages can be 
evaluated, and the complete safe-area curve can be 
automatically described in a short time. 


AN-6605 .16 page 

Application of RCA Power Devices in Off-Line 
High-Frequency inverter/Converter Circuits 

The current trend in power inverter/converte 
design is to use high-frequency switching technique 
and direct operation off the available utility lines (i.e 
110 or 220 volts). The use of higher operating fre 
quencies reduce the magnetic materials required an 
the size of the filter capacitors. This Note discusse 
the use of RCA power transistors and SCR’s ii 
selected high-frequency inverter/converter application; 

AN-6624 .16 page 

Voltage Limitations of Power Transistors 

This Note summarizes the primary factors tha 
determine the voltage limitations of power transistor 
used in common-emitter circuits with typical base-tc 
emitter circuit terminations. The material presente( 
defines terms and the various operating regions of th 
transistor as shown in typical volt-ampere charac 
teristics, develops the analytic relations definin, 
operation in each of the regions, and relates each o 
the operating regions to the physical actions takin 
place within the transistor structure. 

AN-6679 .32 page 

Theoretical Relationships in Capacitive 
Discharge Ignition Systems 

There has been both confusion and exaggeratioi 
concerning the electrical performance of capacitive 
discharge, or CD, ignition systems. The theoretica 
relationships developed in this Note allow the analy 
sis of the fundamentals of this type of ignition systen 
and an evaluation of the maximum performano 
levels attainable. Three types of systems, the diode 
clamped system, the free-ringing system (no diode 
clamp) and the free-ringing single-cycle system an 
analyzed and compared. 

AN-6688 . 20 page: 

A Practical Approach to an Audlo-Ampllflei 
Design 

This Note discusses general considerations, desigi 
requirements, and performance for a 20-watt, hi-f 
amplifier. 

AN-6741 .8 pages 

RCA 15-Ampere SwItchMax Power Transistors 
In a 340-Watt 20kHz Flyback Converter 

This Note describes the use of the RCA 2N6676, a 
15-ampere SwitchMax power transistor, as a driver 
pulse-width-modulated fly-back-converter stage, the 
final power-output stage, in a 20-kHZ off-line powei 
converter that provides 340 watts of output power 
Adjunct circuitry, such as the driver stage, reverse- 
bias amplifier, and overvoltage and overcurreni 
protection circuits, are also discussed. 
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Application Note Abstracts 


>wer Transistors 


N-6743 .16 pages 

K)-Watt, Off-the-Line, Half-Bridge Converter 
Bing Only Two 15-Ampere ‘Sw^tchMax’ High- 
>ltage Power Transistors 

To examine and demonstrate the capabilities of 
CA’s new series of ‘SwitchMax’ power transistors 
a typical switching application, a 900-watt half- 
idge converter was constructed and studied. The 

rcuit switches at a 20-kilohertz rate and with 
linimal alterations can operate from either 120 or 
W volts. It was built using conventional circuitry but 
I a non-compact modular format so that it would be 
isily accessible for instrumentation connections and 
jmponent or design alteration. The power switches 
sed are the RCA-2N6678 ‘SwitchMax’ 15-ampere 
CE(sat)] 450-volt (V^gx) high-speed transistors. 

,N-6744 . 6 pages 

ow-Co8t High-Power Audio Amplifiers Using 
le RCA 8638 and RCA 9116 Transistor Families 

This Note discusses the basic considerations and 
iquirements for design of the output stage for class 
,B audio amplifiers using devices selected from the 
CA 8638 and RCA9116 families, depending on the 
utput desired. Operation with load impedances 
ther than eight ohms is also discussed for the various 
ower categories. 

,N-6760 .12 pages 

230-Watt, 40-kHz, Off-Line Forward Converter 
sing One SwitchMax Transistor 

The increased availability of reliable high-current, 
igh-voltage, fast switches, such as RCA’s Switch- 
4ax series devices, and the development of function- 
1 pulse-width-modulating integrated circuits have 
reatly reduced the cost of the off-line medium- 
ower, high-frequency forward converters used in the 
roduction of precisely conditioned low-voltage 
ower. This Note describes the possibilities of the 
Drward-converter circuit and demonstrates the per- 
armance of the RCA 2N6673 SwitchMax transistor 
1 a 230-watt 15-volt 15-ampere off-line converter 
perating at 40 kHz from a 120-volt 60-cycle line. 


.N-6800 . 6 pages 

, Test Set for Measuring hfe and Fp as a 
unction of Collector Current 

This Application Note describes a technique and 
:st circuit, the Swept-Ic Test Set, that measures the 
fe characteristic of a power transistor at a fixed test 
equency while the collector current, 1^, is “swept,” 
r varied, repetitively, at a linear rate, from zero to a 
redetermined maximum. 


^N-6819.8 pages 

he SwitchMax Transistor 

The SwitchMax transistor families, designed for 
igh-frequency off-line switching power supplies, con- 
erters, switching regulators and pulse-widthmod- 
ilated amplifiers, are rated for 5, 10, 15, and 25- 
mpere operating currents. They have high safe- 
iperating-area (SOA) ratings in both the forward-bias 
nd inductive turn-off (clamped £ 5 / b) modes. These 
apabilities are combined with ratings of up to 
00 volts, and V^eV ratings to 1000 volts. 


AN-6820 . 8 pages 

Typical Switching Speed Versus Temperature 
Data for SwitchMax Transistors Under Non- 
JEDEC Conditions 

Since the introduction of the SwitchMax power- 
transistor line in 1978, a great amount of study of 
device behavior in special situations has resulted in 
the accumulation of a large volume of switching- 
speed data on hundreds of devices. This Note distills 
the data into a qualitative picture of Switch Max- 
device performance at other than JEDEC-registered 
switching-test conditions. 

AN-6827 . 4 pages 

40-Watt Automotive Audio-Power Booster 

In recent years, there has been a growing demand 
for higher power-output capability in automotive 
tape and audio systems. One of the factors limiting 
output capability is the 12-volt automotive-system 
voltage. Tliis Note describes the combination of a 
dc-to-dc regulated up-converter and a simple and 
economical output amplifier that will deliver 40 watts 
into a 4-ohm load. 

AN-6828 .4 pages 

In-Socket, High-Temperature, Dynamic Testing 
of Power Transistors 

The measurement, at elevated temperatures, of 
dynamic parameters such as switching time, is a 
problem in in-chamber facilities because of the 
critical nature of lead length and dress. A solution to 
this problem, the approach described in this Note, 
involves the location of a source of heat at the socket 
of the device under test. This “hot-socket” method, in 
which controlled amounts of power are supplied to 
the socket heaters, is adaptable to curve-tracer 
measurements where IR drops are critical at high 
current. Kelvin connections are used at the collector 
and emitter terminals, mandating a five-terminal 
socket. 

AN-6857 .4 pages 

20-Ampere Monoiithic-Dartington Power Tran¬ 
sistors in a Sine-Wave-Inverter Output Stage 

This Note describes the use of the type 2N6284 
power transistor, a 20-ampere, n-p-n, monolithic 
darlington, and its complement, the type 2N6287 
(p-n-p), as low-cost high-output-power single-ended 
power inverters. Either transistor can be used with 
equivalent performance results; the choice of type is 
dependent only upon the polarity of the dc voltage 
supply available. 

An-6866 . 6 pages 

Practical Aspects of Voltage-Breakdown Test¬ 
ing of Power Transistors and Dartingtons 

In specifying voltage-breakdown requirements for 
power transistors and power dartingtons, a customer 
will choose a limit which he feels will protect his 
application. However, during the testing of the 
product to verify this limit, either the manufacturer or 
the customer may damage the device. This Note 
reviews the common methods of measurement of 
avalanche breakdown voltage. It points out why 
damage occurs to power transistors as a result of 
these measurements and suggests methods that may 
reduce the incidence of damage. The Note also points 


out that avalanche breakdown testing is performed at 
voltages beyond the maximum ratings of the device 
and that such testing should only be undertaken after 
all necessary precautions have been taken, and with a 
complete understanding of the risks. 


AN-6896 .8 pages 

Safe Operating Area and the Design of Reliable 
Audio Power Amplifiers 

The reilability of an audio power amplifier can 
depend on the designer’s understanding of the Safe 
Operating Area, SOA, of the transistors employed, 
and his freedom to implement safeguards against the 
failure of those devices. The designer can overcome 
the limits placed by economics and other factors on 
this freedom, while assuring optimum reliability and 
performance from his designs, by working within the 
constraints imposed by the SOA ratings. This Note 
discusses the use of these ratings through example, 
and the protection circuits required in a proper 
design. 


AN-6904 .12 pages 

One-Hundred-Watt True-Complementary- 
Symmetry Audio Amplifier Using BD750 and 
BD751 Silicon Transistors 

The BD750 and BD751 series of power transistors 
are complementary p-n-p and n-p-n series, respect¬ 
ively, selected from the ballasted epitaxial-base 
silicon transistor families, RCA8638 and RCA9116. 
They feature high-dissipation capability, low satura¬ 
tion voltage, maximum safe-operating area, a gain- 
bandwidth product (f j) higher than 4 M Hz, and high 
gain at high current levels. The transistors are 
especially suitable for use in the output stage of true¬ 
complementary high power audio amplifiers. 


Power Hybrid Circuits 

AN-4483 .6 pages 

General Application Considerations for the RCA- 
HC2(XX)H Hybrid Linear Power Amplifier 

This Note briefly describes the RCA HC-2000H 
hybrid linear amplifier and discusses such operating 
considerations as dc and ac power dissipation, effi¬ 
ciency as a function of frequency, protection against 
excessive load variations and reactive loads, and 
heat-sink requirements. 


AN-4782 .6 pages 

General Application Considerations for the RCA- 
HC2000H Power Hybrid Operational Amplifier 

The RCA-HC2(XX)H is a power hybrid operation¬ 
al amplifier that can deliver 100 watts rms to a 4-ohm 
load at a maximum peak current of 7 amperes. It 
operates from a maximum power-supply voltage of 
75 volts (single ended) or ±37.5 volts (split). The 
low-profile package is light in weight and can be used 
with either printed-circuit-board connections or com¬ 
mercially available 0.110-inch quick-disconnect push- 
on terminals. This Note briefly describes the HC2000H 
and discusses some general application considera¬ 
tions for this amplifier. 
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